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TRANSLATOR'S PREFACE. 



F T , HE character of Baron Boyer, as a practical sur- 
geon, and as a surgical writer, is without rival on 
the continent of Europe. His work on the Bones, which 
was long since translated into English, is justly ranked 
among the medical classics. The high encomiums that 
have been bestowed upon these volumes, and the want 
of a comprehensive System of Surgery adapted to 
modern practice, sufficiently explain the Translator's 
motives in offering this Work to the public. 

Men of great celebrity are commonly so absorbed in 
the practice of their profession, that the world is usually 
indebted to others for the publication of their opinions. 
Baron Boyer is a happy exception to this remark, and 
his System of Surgery will, it is believed, enjoy the 
same rank in the nineteenth century, as those of Celsus, 
Heister, and Benjamin Bell, when they were severally- 
published. 

It is probably not unknown to many American phy- 
sicians, that the jealousy and rivalship of the French 
and English surgeons have extended to the remotest 
ramifications in medical science. Instead of estimating, 
with reciprocal cordiality, their respective suggestions, 
they seem, in many cases, purposely to pursue different 
tracts, without any wish to approach, or to improve 
each pther. This remark must have struck every per- 



vi Translator's Preface* 

son who has compared the doctrines and practice of the 
schools and hospitals of London and Paris. 

Having one language in common with the English, 
(which affords ground for prejudice in literary and sci- 
entific pursuits, scarcely possible to be duly estimated) 
the American physicians, so far as their practice is not 
peculiar to themselves, have derived it almost exclu- 
sively from Great-Britain. Hence, the reader will rtot 
be surprised to find, in the writings of Boyer, much that 
is different from, and even opposite to, his previous im- 
pressions. It is not hazarding much to say, that as w£ 
have rarely done justice to the continental scavans ill 
our comparative view of their merits, it is believed, 
we may fairly expect of all that is new in the present 
Work, much that may be properly engrafted into our 
own system. The Translator has endeavoured to give 
an impartial view of the comparative merits of French 
and English practice j and, by combining the improve- 
ments of his own country, he hopes to present to the 
reader a well digested System of modern Surgery. 

In regard to the Translation itself, it will be found t<* 
convey the spirit rather than the letter of the Author's 
writings. Conciseness and perspicuity have been aimed 
at, and four volumes of the original are compressed 
into two. The principal p £ :rt of the Translator's Notes 
are placed at the end of each volume, as well to distin- 
guish them from those of the Author, as that the conti- 
nuity of the Work might not be interrupted. 

New-York, Deeember y 1815. 
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SURGERY has been cultivated from the earliest anti- 
quity, with more or less success ; but it has made the 
greatest progress of late years, and seems now to have at- 
tained all the perfection of which it is susceptible. Hie 
phenomena and curative indications of almost all Surgical 
Diseases are, at present, perfectly understood ; in many in- 
stances we are able to trace them to their proximate causes, 
and, of course, to understand their essential characters. The 
modes ef operating are fixed and described with a precision 
which leaves little room for improvement : our instruments 
and apparatus have become more convenient in proportion 
as they have been simplified ; and if any thing yet remain 
to be done in this last respect, it is rather in improving old 
instruments than in inventing new. The catalogue of ex- 
ternal remedies, long crowded with a mass of useless ar- 
ticles, has undergone a reform not less important. The 
external applications now in use, have, in consequence, been 
studied with more care, and their effects upon the human 
body have been more exactly ascertained. 

These improvements, due, for the most part, to the la- 
bours of the Royal Academy of Surgery, and those of some 
Sien formed by this celebrated association, have rapidly ren- 
dered obsolete the complete Systems of Surgery published 
in the course of the last century : thus students are ohliged 
to consult a great number of books for the attainment of 
knowledge, which they would acquire; with mneh greater 
facility in a sysieumUo w«*rk. 
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The desire of obviating this difficulty, lias led me to in- 
corporate info a body of doctrine, the Lectures, which I 
have delivered for more than twenty years past, upon Ex- 
ternal Pathology and the Operations of Surgery. 

The plan of the Treatise which is now offered to them? 
differs in no way from thai which I have uniformly followed 
since I have devoied myself to the teaching of Surgery. I 
divide Surgical Pathology into two part*. The first relates 
to diseases which may appear upon any part of the body. 
In this class I consider Inflammation in general, Abscess, 
Gangrene, Burns, Wounds, Tumours, Ulcers, Fistulse. and 
Diseases of the Bones, which are divided into those of con- 
tinuity and contiguity- 

In the second part I have strictly followed an anatomical 
order. This part embraces all that relates to diseases which 
may be considered as peculiar to any particular organ, or as 
presenting remarkable peculiarities by reason of their situa- 
tion. Thus 1 shall treat successively of Surgical Diseases 
of the Head, Neck. Chest, Abdomen, and Extremities. 

As most of the diseases which require the aid of Surgery 
strictly so called, that is, manual operations, belong to this 
second division, they will be regularly described in this part 
of the Work. We shall commence with some general re- 
marks upon Surgical Operations, by way of introduction. 
It is not, however, my intention that this Work should com- 
prehend a complete Treatise ou Operative Surgery. I once 
bad this in view, but I saw that it would be an undertaking 
of immense extent. The work of M. Roux is perhaps the 
best on this subject. 

It will be remarked, that the plan of this Work differs 
very little from that which has generally been followed by- 
systematic writers on Surgery, and especially by Fabricius 
ab Aqua Pendente, and Heister. This method has the ad- 
vantages of being almost universally adopted, and extremely 
simple. 

I will not deny that this plan wants unity, inasmuch as 
the diseases belonging to the first division are classed ao~ 
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oording to their characters, and I hose belonging to the 
second division, according to their seats. To ohviate this 
objection, I designed at first to have treated of diseases 
altogether according to their anatomical situations; hut I 
found this would lead to endless repetition* and to the sepa- 
ration of suhjects that arc intimately connected with each 
other. 

Medical diseases admit of being classified more or less 
perfectly. Whatever opinion we may entertain of Nosology, 
so far as relates to practice, no one can deny that it aids the 
memory, and facilitates the study of Medicine. But we 
have no need of such aid in the study of Surgery. Surgical 
diseases, however numerous, present such well marked cha- 
racters, that it is not easy to confound them, even when 
they are known only by description ; nwicu»cr, they have 
so little resemblance to medical diseases, that they have not 
hitherto been included in any nosological arrangement, ex- 
cept as a distinct class. 

I have studied less to systematize surgical diseases, than 
to give an exact description of the individual maladies, — to 
indicate the different aspects under which they may appear, 
and to con>ider successively their different periods ; — in a 
word, to present a succession of descriptions of their remote 
and proximate causes, their symptoms, complications, and 
terminations. 

The particular History of Diseases will be followed by 
an Account of their Treatment. After stating what relates 
to Regimen and the Use of Medicines, I shall speak of the 
Operations, describing those which 1 think best, with all the 
necessary details ; I shall point out those which I think 
good, and omit the rest. 

I shall studiously avoid dwelling upon idle theories, by 
means of which it was thought, not long since, all the mys- 
teries of nature might be unraveled. 

I shall say nothing of the History of Surgery; it would 
he out of place in a didactic Treatise. The reader must 
not expect to find the precise dale of each discovery, nor the 

b 
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names of the inventors. I shall teach what is proper to be 
done, not what was recommended at this or that period. 
At the same time, 1 have not neglected to consult all the 
best surgical writers : the Memoirs of the Academy of 
Surgery have been extremely useful to me. 

Having practised Surgery more than four-and-twenty 
years, I might easily have confirmed each precept by eases 
which have occurred to me ; but, fearing to render my 
work too voluminous. I have related only such cases as 
appeared to me to present some remarkable peculiarity of 
novelty and utility. 

The small number of new ideas which arc contained ki 
the present Treatise, has been already published by my 
pupils, either in their Inaugural Theses, or in more ex- 
tended works. Some of them not having given me credit 
for what they derived from my Lectures, I might urge a 
right to claim what is my own ; but the only value of any 
discoveries 1 may have made, is the utility that may result 
from their being made public. What is the difference, then, 
by what voice they have been proclaimed ? — I should have 
passed by this subject in silence, were it not that I might 
be suspected of plagiarism, in announcing my own disco- 
veries. 

Although this Treatise is intended chiefly for students, I 
venture to hope that it may not be uninteresting to practi 
tktueis ; that it may be useful, is my only wish. 
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CHAPTER I. 

Of Inflammation* 

INFLAMMATION is of the number of those diseases of 
which the nature is unknown, and which, of course, can 
be denned only by a succinct exposition of the symptoms 
which characterize them. 

We say a part is inflamed when it is red, swollen, painful, 
tense, and warmer than in its natural state. 

The word inflammation is derived from the resemblance 
between the phenomena which it presents, and those pro- 
duced by a strong heat upon any part of the living body ; 
and, in fact* this resemblance is perfect. Let the hand, for 
instance, be placed near a burning coal ; the first sensation 
will be that of a strong heat, accompanied with itching, antl 
with a slight stinging, which soon amounts to pain. If the 
exposure to heat continue, the part becomes red ; it swells, 
and presents, in fine, all the characteristics of inflammation. 
Hence the physicians of all countries have preserved the 
analogy between the characteristics of inflammation and 
the effects of heat upon the animal economy, and in every 
language the word which corresponds to the French word 
inflammation, expresses the same idea. Among the Greek* 
this affection was designated by the term <pMy«><n<, from 
<pxty*>, I burn j among the Latins, by that of injlnmmatio. 
It must not, however, be forgotten, that the word inflamma- 
tion is a term purely abstract, used to designate that com- 
bination of phenomena which occur in an inflamed part. 

The scat of inflammation is in the cellular tissue, and 
especially in the very minute vascular net-work formed by 
the ramifications of the arteries, whether these vessels carry 
red blood, or admit only that which is white. It follows, 
that inflammation may affect all parts in which there is 
found a capillary vascular net-work spread on cellular 
membrane. 

First in the class of parts liable to inflammation W e should 

l 
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reckon the cellular tissue, properly so called, which is situ- 
ated under the skin, and unites it to the parts beneath; and, 
second, the skin, an extremely complex membrane, which 
presents in its structure a prodigious quantity of vessels, and 
an infinite number of nervous filaments, to which it owes 
its extreme sensibility. 

Serous and mucous membranes claim the second place. 
Next follow the viscera, which are the more susceptible of 
inflammation, in proportion to the quantity of cellular tissue 
which enters into their composition, and the density of their 
vascular net-work. Hence the lungs being very vascular 
and cellular, are much more obnoxious to inflammation than 
the liver and other viscera. But every viscus, not except- 
ing the brain, in which anatomists have not yet demon- 
strated cellular tissue, may be affected with inflammation. 
The muscles, the large vessels, the nerves, the tendons, the 
ligaments, the cartilages, and the bones themselves, may 
inflame. 

It is proper to make a distinction in regard to tendons. 
Those which are long, thin, dry, and which receive no other 
vessels than those which enter them from the fleshy part of 
the muscles, do not appear to us susceptible of inflammation. 
Such are the flexor and extensor tendons of the fingers. 
Thus we see in the whitlow the tendon of the finger affected 
remains untouched, while the cellular tissue suppurates in 
consequence of the high inflammation which it has under- 
gone. When the whitlow has been opened too late, we find 
the tendon completely insulated, and of a natural colour. 
The presence of air excites no inflammation, and exfolia- 
tion becomes necessary.* 

But the larger tendons, surrounded by cellular membrane, 
which insinuates itself into the interval of the fasciculi, of 
which they are composed, are susceptible of inflammation. 
This is the reason why the two ends of the tendo achillis, 
when cut across, inflame, and are covered with fleshy gra- 
nulations, when care has not been taken to re-unite the wound 
by a suitable position and bandage. There is one circum- 
stance, however, in whieh tendons of this latter kind do not 
inflame ; it is when they have been deprived of their cellular 
tissue, as takes place, for example, in the phlegmonous ery- 
sipelas, where this tissue has been destroyed by gangrene or 
suppuration. Exfoliation then becomes necessary. But if 
denuded by a simple wound, without being entirely deprived 
of their surrounding cellular tissue, they quickly become 

* See note A at the end of the volume. 
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covered with red granulations, and do not exfoliate. The 
same is true of aponeuroses. 

The epidermis, the nails, and the hair, never inflame. 
Anatomists have never detected in them sanguineous ves- 
sels. 

Inflammation receives different names, according to the 
part it affects. Thus, when it affects the eye, it is called 
Ophthalmia; when it attacks the throat, Qjiincy; when the 
lungs are affected, is is termed Perijmeumony ; when the liver 
is the seat of inflammation, it constitutes Hepatitis, &c. 

Inflammation is varied in its progress and intensity by 
sex, age, temperament, season, and climate. It runs through 
its different stages with a velocity proportioned to the degree 
of vitality in the part affected, and the energy of the excit- 
ing cause. Hence it is distinguished into acute and chronic. 
"We see a striking example of difference in the rapidity of its 
progress in the bones and cellular tissue. In the former it 
seldom terminates in less than several months,- in the latter 
it advances with great celerity. 

There is an infinite variety in the intensity of inflamma- 
tion in the same part. Thus, in the diseases of the skin, 
there are numberless grades, from the smallest pimple to 
the most alarming erysipelas. In those of mucous mem- 
branes how many varieties are there between a slight ca- 
tarrh and cynanche maligna ! What difference in the violence 
of peripneumony ! 

The seat of inflammation i3 greatly influenced by age. 
Infancy is most obnoxious to diseases of the skin, lymphatic 
glands, and mucous membranes. Hence the frequency of 
eruptions of every kind, glandular swellings, and catarrhs. 

The viscera of the chest suffer peculiarly at the age of 
puberty, and commencing manhood. At these periods of 
life peripneu monies and pleurisies are more frequent. "When 
manhood is established and declining, inflammations (at 
other times rare) attack the abdominal viscera. Then we 
see enteritis, dysentery, hepatitis, nephritis, inflamma- 
tion of the spleen and haemorrhoids. 

In old age all parts suffering alike, no one seems more 
liable to inflammation than the rest. 

It is observed, that women are more subject to lymphatic 
inflammations than men. 

In cold seasons and northern climates peripneumonies* 
catarrhs, and rheumatic affections are much more common 
than in warm seasons and climates, where the most frequent 
inflammatory affections are dysenteries and cutaneous «tt* 
eases. 
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Beside the differences which inflammation presents in its 
progress, intensity, and seat, it is distinguished into idiopa- 
thic or essential, and symptomatic or accidental, as when it 
is complicated with wound or fracture, &c. 

The causes of inflammation, like those of other diseases, 
are proximate and remote. 

The proximate cause of inflammation is the afflux of blood 
and its engorgement into the capillaries of the part affected. 
Several theories have been formed to account for the afflux 
of blood into an inflamed part. Of these theories, which 
are all hypothetical, that of Boerhaave is the most celebrat- 
ed. As it was once generally adopted, and as it continues 
to be taught iff several schools, it will be proper to explain 
it. For this purpose some anatomical details, purely specu- 
lative, are necessary. 

According to Leeuwenhoek, who first made microscopical 
experiments on the animal economy, a globule of blood is 
composed of six yellow globules, which last are themselves 
formed by the union of six serous globules ; so that the com- 
pound globules may be divided and reduced to the state of 
simple ones. 

Boerhaave concluded, from the experiments of Leeuwen- 
hoek, that there must exist in the vascular system as many 
series of vessels as there were orders of globules in the 
blood. He contended, therefore, 1st. That each capillary 
sanguineous artery, when it had reached its end, divided 
into two branches, of which one continued into a vein, and 
the other was the principal trunk of a lymphatic artery. 
2d. That each lymphatic artery divided, in like manner, into 
two branches, of which one formed a lymphatic vein, the 
other the principal trunk of a serous vessel. He even went 
so far as to admit the existence of spirituous vessels, which 
arose from the division of the serous. According to him 
the branches of the different vessels are conical, and receive 
in their healthy state those globules only which are propor- 
tioned to their diameter. Thus the red globules do not 
pass into the sanguineous vessels, and the lymphatic vessels 
admit only yellow globules. Serous vessels give passage only 
to serous globules. But when a red globule, by any force 
whatever, is introduced into a vessel not destined to receive 
it, this globule, unable to advance by reason of the conical 
form of the vessel, is arrested, and causes an obstruction of 
blood in this part. The blood stopping in the vessels lead- 
ing to the part first affected, becomes accumulated; and this 
accumulation giving rise to what Boerhaave termed error 
Jpdf caused inflammation. This system, which is really 
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very plausible, was received so much the more readily dur- 
ing the author's life-time, as most of the physicians of that 
day explained, by the laws of mechanics, the functions of 
the animal economy. But we shall soon see, that supposing 
the obstruction to exist, it cannot cause inflammation ; and, 
secondly, that error loci does not take place. 

1. The sanguineous vessels have numerous anastomoses. 
The same must, therefore, happen when obstruction takes 
place, that occurs when a ligature is put round an artery, 
i. e. the blood must pass through the collateral vessels. 

2. If obstruction occasioned inflammation, its progress 
ought to be from the obstructed part toward the heart. On 
the contrary, we see that it usually extends equally in all 
directions from the centre. It many extend in any one di- 
rection. 

3. If inflammation arose from obstruction, we should 
never be free from it, for our vessels are compressed when 
Ave sit, when we lean on an elbow, &c. yet this compression 
does not occasion inflammation. How many patients do we 
see resting a long time in a posture which compresses the 
vessels of a part, without inflammation resulting from it! 

•*. It is impossible to explain by obstruction the inflamma- 
tion which attacks the skin from a prick, or the sting of an 
insect. It would be absurd to say in any case that obstruc- 
tion existed anteriorly to the prick. It is clear then that 
this theory, built on a sandy foundation, falls by its own 
weight. 

As to the theory of error loci, tliat is to say, of the pas- 
sage of sanguineous globules into lymphatic vessels, it rests 
upon the hypothesis of the immediate communication of the 
sanguineous arteries with the system of the lymphatics. But 
if such communication did exist, by throwing mercury into 
the sanguineous arteries, we should make it pass into the 
lymphatic absorbents. Now this has never been accom- 
plished without a rupture of vessels, which allowed the mer- 
cury to escape into the cellular tissue: there exists, there- 
fore, no direct communication between the arteries and the 
lymphatics. Moreover, the microscopical experiments of 
Leeuwenhoek have been repeated several times by observers, 
who have seen in the blood no other globules than red ones. 
There exists, however, in some inflammations a phenomenon 
which seems to favour the idea of error loci: for instance, 
when a part naturally white, and in which the eye can dis- 
cover no red vessel, becomes inflamed, it assumes a red co- 
lour, more or less deep, which might be attributed to the 
passage of red blood into the lymphatic vessels. But in all 
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parts, even those that are whitest, the blood circulates, and 
its globules preserve the red colour which is essential to 
them. Now, since the sanguineous vesseta of these parts are 
extremely delicate, and receive, so to express it, only single 
globules, they do not show a red colour; in the same manner 
a drop of coloured liquor in a transparent capillary tube, or 
a plate of coloured glass extremely thin, appears white. 

But if several globules of blood united enter succes- 
sively a vessel through which they do not pass in the natural 
state, they will show through the thin transparent walls of 
this vessel their red colour in a manner precisely similar to 
the several united drops of coloured liquor in a transparent 
tube. In this way the sclerotica, the skin, and in general 
all parts of the body which are naturally white, become red 
in inflammation. There is no need of recurring to error loci 
in order to explain this phenomenon, which is, beside, dis- 
proved, as we have seen, by anatomical experiments. What 
then is the proximate cause of inflammation? Is it, as some 
think, a spasm of the arteries of the affected part ? This state 
of spasm does not accord with the phenomena of the disease. 
Shall we, with others, have recourse to a particular dispo- 
sition of the body that has been called the inflammatory dia- 
thesis? This disposition does not at all explain the develope- 
ment of the disease, and we see inflammation occurring in 
those whose diathesis is the reverse of inflammatory. The 
most general opinion of the present day is, that inflamma- 
tion is produced by irritation. In fact, the phenomena of 
inflammation seem to occur from an irritation which stimu- 
lates the parts affected. This explanation is due to Van Hel- 
inont; but it originated with the ancients, even with the 
father of medicine ; for when he says ubi dolor ibijluxus, he 
says in an explicit manner what is true, that the irritation 
attracts the humours, and produces swelling in the part into 
which they flow. The name jluxions, which Hippocrates 
gives to inflammatory affections, expresses the same idea. 
But what the ancients had only foretold, the moderns have 
demonstrated by actual experiment. They have seen, that 
when the mesentery of a frog is irritated by a sharp instru- 
ment, and exposed to the focus of a solar microscope, the 
blood flows from all parts towards the irritated point, and 
gets there even contrary to its usual course, i. e. by retro- 
grading in certain vessels until it reaches the centre of irri- 
tation. This irritation, excited on the mesentery of a frog, 
if continued long enough, wil I produce inflammation. The 
phenomena of inflammation accord perfectly with the ac- 
count which has just been given. If a part be stung by a 
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wasp, it begins to redden ; and as the inflammation is kept 
up by the sting, or by the secreted fluid it has left, the red- 
ness speedily increases, the part swells, and these phenome- 
na extend from the centre to the circumference. Every in- 
flammation is developed, and progresses in the same manner. 
There is constantly a nucleus of engorgement, or centre of 
irritation, whence the symptoms spread in all directions — 
tin fluids tend from all parts to tbe centre of the irritated 
par- — the swelling increases and assumes a circular form ; 
sons* times undefined, as in erysipelas; sometimes circum- 
scribed, as in phlegmon. Thus the phenomena of inflamma- 
tion unite with microscopical experiments upon living ani- 
mals, to prove that irritation is the proximate cause of in- 
flammation. 

But how does this cause act upon the parts to produce 
inflammation ? It is hardly possible to determine this point. 
All we can infer from observation is, 

1. That irritation draws the blood from all points of the 
circumference to the centre of the irritated part. This 
afflux of blood produces the dilitalion and augmentation of 
the action of the arteries — sometimes even their rupture, 
and the extravasation of blood into tbe cellular tissue. 

2. That the irritation is not confined to the nerves of the 
part inflamed — that it extends to the sanguineous vessels of 
this part, in which it excites an agitation and oscillation, 
which are manifested sometimes by pulsations, that did 
not take place in the natural state. 

3. That the irritation, while it attracts the humours, aug 
ments the action of the solids of the part inflamed in such a 
manner that the vital action becomes stronger in the part, 
and is more manifest to our eyes by the clearer developc- 
ment of the phenomena which characterize it. In fact, the 
heat, the redness, the inflammatory tension, announce an 
augmentation of the vital powers, and the organic action of 
the capillaries. 

The remote causes of inflammation are occasional or pre- 
disposing. 

The occasional causes are every thing which can produce 
irritation. They are divided into external and internal. 
The external occasional causes are either chemical, as fire, 
caustic, corroding substances, such as the different concen- 
trated acids, cantharides, &c. or mechanical, as wounds of all 
kinds, contusions, violent distortions, foreign bodies, such as 
pieces of iron, wood, and splinters. The occasional internal 
causes are either the fluids depraved by excessive or irregu- 
lar action of the vessels, or the products of some secretion 
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taken by absorption into the circulating mass ; or emana- 
tions previously diffused in the atmosphere, and introduced 
into the body through the medium of respiration, digestion, 
or the cutaneous surface, and mixed with the fluids. It may 
be inferred from this, that the nature of the internal occa- 
sional causes of inflammation is unknown. The ancients 
called occult, those causes whose effects did not tally with 
the relations of heat, cold, moisture and dryness, to which 
they attributed most diseases: and this language was a sin- 
cere avowal of their ignorance of the nature of these causes. 
The explanations given by the moderns have not at all ad- 
vanced science ; their hypotheses have been abandoned by the 
ingenuous; and now, when inflammation appears without 
apparent reason, they are content to say it arises from an 
internal cause. In this case the disease is often preceded 
by a greater or less disturbance in the animal economy, an 
augmentation of the action of the arterial system, which 
seems to show the efforts of nature to free itself from a 
morbid principle which affects it, and to purify the mass of 
fluids. This is what is observed in erysipelas, small-pox, 
measles, and in all exan thematic diseases. 

It is of great moment to determine, if an inflammation 
arise from an internal cause or an external, because it would 
do as much injury to interrupt the progress of the disease in 
the former ease, as to promote it in the second. 

The action of the causes which we have just detailed, al- 
though of itself sufficient to produce inflammation, is, never- 
theless, favoured by a disposition of the solids and fluids 
existing in many individuals. Persons, for example, of a 
sanguine temperament, an athletic constitution ; those who 
have imprudently suppressed any habitual evacuation, those 
who eat nourishing food, and drink immoderately of spiritu- 
ous liquors, are much disposed to inflammatory affections. A 
strong predisposition to these attacks has been termed the 
inflammatory or phlogistic diathesis. It has been remarked, 
that in persons thus circumstanced, the blood contains a 
larger proportion of fibrin and cruor than in other tempera- 
ments. It is probably on this account that the liquid is 
more disposed to produce engorgements in parts where the 
irritation attracts it. 

The symptoms of inflammation, when not considerable, 
and when it attacks external organs of little sensibility, ar« 
limited to the local phenomena which we have already enu- 
merated, i. e. redness, swelling, increase of heat, and pain 
more or less acute. But besides these symptoms, insepara- 
ble from inflammation, there are others also arising from 
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the peculiar nature and functions of the organ affected, 
especially when this organ is very sensible, internal, and 
essential to life, as the brain, the lungs, 6cc. AVhcn the in- 
flammation is considerable, and even when moderate, if it 
depend upon an internal cause, the disease is then accom- 
panied with general constitutional derangement. "Wc pro- 
ceed to examine successively the three orders of symptoms: 
1. Local symptoms. 2. Particular symptoms, depending 
upon the nature of the organs affected. 3. General symp- 
toms. 

Redness is an invariable attendant on inflammation. 
When the part affected is external, this redness is visible. 
When the inflammation is seated in an internal part, the 
redness is not apparent ; but it exists notwithstanding, as is 
evident from the dissection of ihe bodies of the persons who 
have died of any inflammatory affection, as for example, of 
peripneumony, pleurisy, peritonetis, &c. The mechanical 
physicians attributed the redness to the passage of blood into 
vessels not intended to receive it, i. e. to error loci. But in 
refutation of this, we have demonstrated, that the symptoms 
of which we speak depend upon the agglomeration of seve- 
ral globules of blood, in vessels where they previously en- 
tered only one by one. The redness, not very remarkable in 
the first instance, increases as the inflammation progresses. 
"When it has reached its maximum, the redness is so con- 
siderable a9 to approach the colour of violet. This is ob- 
served in carbuncles, certain phlcgmona, and in erysipelas 
approaching to gangrene. 

Swellings constantly occur in inflammations, as well ex- 
ternal as internal ; but like the redness, it is not apparent; 
in the latter cases. Sometimes, how ever, it is apparent ex- 
ternally in certain inflammations of the abdominal viscera, 
as for instance, in hepatitis. 

This tumour is proportioned to the intensity of the dis- 
ease, to the quantity of blood accumulated in the inflamed 
part, and to the greater or less laxity in the texture of (he in- 
flamed part. Sometimes it is elevated and circumscribed, 
as in phlegmon; sometimes undefined, and not much pro- 
jecting, as in erysipelas ; sometimes it consists in a thick- 
ening only, as in inflammatory affections of the serous mem- 
branes and hollow viscera. 

In every inflamed part there is an increase of heat, and 
this is very sensible to the hand of an observer when placed 
upon it ; and this is remarkable because it does not always 
affect the thermometer. It prevents many varieties in dif- 
ferent organs^ and does not always agree with the sensations 

2 
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of the patient. Thus the burning heat that is felt in erysi- 
pelas, does not present the same character to the hand of 
the physician applied to the part. 

Pain is one of the principal phenomena of inflammation. 
It is often the only one by which internal inflammations are 
discovered • nevertheless, every internal pain does not arise 
from inflammation •. for the nervous colic is not an inflam- 
matory affection. 

The pain presents many varieties, as well in its intensity 
as in its character ; its degree is usually in proportion to 
the sensibility of the organ affected, and to the greater or 
less density of its tissue. Thus it is very trifling when seat- 
ed in loose cellular tissue. It is extremely acute in whit- 
low, which is situated in the ends of the fingers, where the 
cellular tissue is dense, compact, and the nervous filaments 
very numerous. There is, however, one case in which the 
pain is very acute in parts in which anatomy has not yet 
detected nerves, and which, in their healthy state, are in- 
sensible. Thus the pain is often very severe in inflamma- 
tions of the articulations, bones, &c. 

As to the character of inflammatory pain, it differs in 
every organ. In the skin it is very sharp and biting, as is 
remarked in erysipelas; it is acute and throbbing in the 
cellular tissue • dull and heavy in the glands ; gravitating 
in the lungs,* sharp and pungent in serous membranes; eon- 
tusive and deep seated in the bones. 

The local phenomena characteristic of inflammation 
which have just been considered, do not always follow in 
the same regular order. Sometimes the pain precedes the 
other symptoms, as occurs in pleurisy and other internal 
inflammations. Sometimes it commences with redness, as 
we observe in isolation. But it is very rare that tumefac- 
tion precedes the other symptoms, although it is observed 
to do so in certain affections of the jaws, called fluxions ; 
the particular symptoms depending upon the nature of the 
organ affected, have their seat at the part inflamed, and 
relate to the functions of this organ, or they occupy parts 
more or less remote, which have a sympathy with it. Each 
of these cases may be illustrated by appropriate examples. 
"When inflammation attacks the brain, or its membranes, and 
delirium and convulsions supervene, and if it terminate in 
suppuration, the patient falls into a lethargy, which announ- 
ces his specdv dissolution. Jn inflammation of the organ of 
hearing, these is tinnitus awium, and sometimes delirium, 
by reason of the connection of t!<is part with the brain. A 
patient affected with ophthalmia cannot look at objects, 
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Swwever dim they may be ; the least light gives pain to his 
eyes. 

* When inflammation is situated in the organs of degluti r 
lion, it is aeeompanied with difficulty of swallowing. 

If it affect the larynx, the voice becomes sharp and hiss- 
ing, and the respiration difficult. Oppressive cough and spit- 
ting of blood are the peculiar symptoms of peripneumonia. 

Nephritis, or inflammation of the kidney, is accompanied 
with a retraction of the testicle; hepatitis, with pains in the 
shoulder and in the larynx ; whitlow, with inflammation of 
the axillary glands. 

The general symptoms which supervene in certain in- 
flammations, are often confined to the acceleration of the 
pulse, and an augmentation of the heat throughout the 
whole body, i. e. to the phenomena of simple fever. But, 
according to the nature of the organ inflamed, the degree 
of inflammation, and the state of the patient, the fever is 
greatly varied, and sometimes it is accompanied with severe 
Lead ache, frequent respiration, and a diminution of several 
excretions. Thus the perspiration is diminished, the urine 
is emitted in small quantity, and at other times it is limpid. 
AH this announces a state of constriction of the vessels of 
the kidneys. 

When fever precedes inflammation, as in eruptive dis- 
eases, it may be considered as an effort of nature to expel 
a morbific principle. When, on the contrary, the febrile 
commotion is preceded by the phenomena of inflammation, 
as in inflammations arising from external causes, it appears 
to be owing to the irritation communicated from the in- 
flamed part to the different systems in the animal economy, 
and especially to the sanguineous system. Boerhaave at- 
tributed the fever that attended inflammation to the efforts 
of the heart to overcome the obstacle presented by the ob- 
structed vessels of the part inflamed. But if the obstruc- 
tion of a certain number of vessels produce an augmenta- 
tion of the action of the heart and arteries, it is difficult to 
conceive why, under many circumstances in which the 
blood passes with difficulty through a great number of ves- 
sels, no evidence of fever exists. For example, in the ope- 
ration for aneurism of the crural artery, the trunk of this 
artery, obstructed by the ligature, must form a very great 
obstacle to the blood. Nevertheless, we often see this ope- 
ration followed by little or no fever, while the slightest in- 
flammation of the brain, or of its membranes, is ordinarily 
followed by a high fever, which is no way proportioned to 
the supposed obstruction in the inflamed part. Besides th£ 
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different phenomena of inflammation which have ju3t been 
detailed, it is to be observed, that this disease occasions a 
change in the quality of the fluids, and especially of the 
Mood. In fact, when we bleed in the commencement of the 
disease, the blood is much thicker than natural, and almost 
all this liquid forms a eoagulum, and a small quantity of 
serum only is separated from it; which proves that the 
proportion* of fibrin is augmented; afterwards there is form- 
ed on the surface of the clot, a yellowish white stratum, par- 
taking sometimes of the green, and which has been called 
the bufty, or pleuritic coat. 

The thickness of this stratum is commonly proportioned 
to the intensity of the inflammation, and it is in general 
more considerable at the second and third bleeding than at 
the first. This inflammatory coat seems to depend upon a 
particular modification of the fibrin ; but it is not so con- 
stant that the practitioner can draw from it any induction 
relative to the treatment of the disease. 

The symptoms of inflammation are its diagnostic signs. 
When it is external, its local symptoms sufficiently charac- 
terise it; but when it is internal, the pain, the fever, and 
the symptoms peculiar to the organ affected, are the only 
signs by which we can recognize it. 

The prognostic of inflammation varies according to a 
great number of circumstances. In the first place, the seat 
of the disease makes a great difference in its consequences. 
Thus an external inflammation is much less dangerous than 
an internal. Moreover, inflammatory affections are more 
or less dangerous, according to their intensity, their extent, 
the nature of the organs inflamed, their sensibility, and the 
importance of their functions. 

Inflammation may terminate in five different ways, viz, 
by delitescence, by resolution, by suppuration, by induration, 
and by gangrene. Wc give the name delitescence to a sud- 
den disappearance of inflammation, without going through 
its different periods. For example, when a person burns 
liimself with hot water, without however the epidermis de- 
taching itself, if wc plunge the part thus injured into cold 
water, or acetate of lead dissolved in water, and leave it there 
for a certain time, we prevent the effect of the irritation, 
and give to the fluids an impulse different from that which 
it has occasioned, and thus render the disease abortive. It 
often happened when a gonorrhoea has been suppressed by 
any cause, that the testicle swells and becomes painful. In 
this case, if we apply speedily upon the tumour a discu- 
tient cataplasm, we repel the humours which are advancing 
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to it, and arrest the inflammation ; the running recommen- 
ces, and the disease pursues its ordinary course. The quick 
cessation of the intlmamation in these two cases, are ge- 
nuine examples of delitescence. Often it is not followed by 
any new inflammation, or any derangement of the functions 
of the animal economy. It is then an advantageous termi- 
nation, as we observe in inflammations produced by any 
external cause, as a puncture, a burn, or a sprain. But 
sometimes the inflammation, in quitting the part which it 
at first attacked, goes immediately to another, and this 
change of place has received the name of inflammatory 
metastasis. It is most frequently observed in inflamma- 
tions from an internal cause, and may be favourable or other- 
wise, according to the parts in which it takes place. Me- 
tastasis is favourable when it goes from an internal to an 
external part, or from a ^)art in which inflammation is dan- 
gerous, to one in which it is not so. But it is unfavourable 
whenever the inflammation is translated to organs more im- 
portant than those which it previously occupied. We read 
in the Memoirs of the Royal Academy of Surgery, that the 
use of astringent gargles in inflammations of the throat, 
has brought on a fatal peripneumony ; and it is not rare to 
seethe termination of erysipelas by delitescence give rise 
to a pleurisy or some other dangerous complaint. 

Different explanations have been given of metastasis. Ac- 
cording to some it takes place through the medium of inoscu- 
lating vessels. Others, with Bordeu, believe that the morbific 
principle transports itself from one place to another through 
the medium of the cellular tissue. Finally, there are some 
who explain it by saying, that the blood accumulated by the 
efFect of irritation in the part primarily inflamed, is drawn 
to another part by a stronger irritation. The opinion of 
Bordeu seems the most probable. 

Resolution is the gradual dissipation of inflammation. It is 
distinguished from delitescence, inasmuch as in the latter the 
disease is arrested all at once in its progress, and even in its 
commencement; while, in resolution, it is only dissipated by 
degrees, and when it has arrived to a certain height, so that 
it goes through its difFerent periods. Thus, from the time 
when resolution takes place, irritation ceases in the part. 
The engorged vessels receive a smaller quantity of fluids, 
and resume their natural diameters. The order of the cir- 
culation is re-established, and we see the phenomena of in- 
flammation disappear slowly and by degrees. 

Resolution may take place in every inflammation ; some- 
times when the disease depends on an internal cause, it is 
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accompanied with a simple evacuation, either from the blad- 
der, the skin, or the intestines, but most commonly without 
any sensible evacuation. 

Resolution is the most favourable termination ; it leaves 
the parts in their natural state, and in the free exercise of 
their functions; and even when the disease depends on an 
internal cause, as it goes through all its different periods, 
this cause is so elaborated in the course of the inflammation, 
that it loses entirely its injurious qualities. There is one 
exception, however, to make in this respect, in favour of 
inflammations, which supervene upon certain malignant and 
pestilential fevers, because, in fact, the cause of these kinds 
of inflammation being extremely deleterious, cannot, so far 
as appears, be neutralized by the work which is effected in 
the inflamed part, and might become very injurious to the 
economy if it were carried back into the torrent of the cir- 
culation by resolution. But in all other circumstances, this 
termination is advantageous and desirable, especially when 
the disease is internal. 

When inflammation does not progress with great rapidity, 
and the pain is not pulsating, we may hope for resolution. 
And if the symptoms abate after having increased for a time, 
it is a sign that nature is bringing about this termination. 
In external inflammations, resolution commences ordinarily 
from the fourth to the ninth day. Suppuration is the for- 
mation in an inflamed part of a liquid more or less white, 
unlike all the other fluids in the body, and known by the 
name of pus* This liquid presents many varieties, accord- 
ing to the intensity of the inflammation, and the nature of 
the inflamed parts. 

When inflammation is seated in the cellular tissue, th« 
matter of suppuration is white, and slightly yellowish, ho- 
mogenous, opake, of the consistence of cream, without acri- 
mony or smell. These qualities are usually enumerated as 
appertaining to good pus, or that of healthy formation. 
When it is formed in the cellular tissue, or in parenchema- 
tous organs, as the liver, the lungs, it collects in cavities 
produced by the separation of the neighbouring parts, and 
which have been called depots. The collections which 
form these, constitute what is termed an abscess, of which 
we shall treat in a separate chapter. 

When inflammation attacks a mucous membrane, and it 
is moderate, the mucus secreted by the follicles, which 
enter into the composition of this membrane, becomes very 
abundant. It becomes thick, and finally assumes the form 
«f a fluid, of a greenish yellow colour, which is called puri- 
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form matter, on account of its resemblance to pus. This 
is what we observe in inflammation, of the mucous mem- 
brane, of the nasal fossse, of the larynx, the trachea, the 
bronchia, the vagina, the urethra, the urinary bladder, and, 
in general, of all membranes which line the interior of hol- 
low organs. 

If inflammation be seated in serous membranes, such a» 
the peritonaeum, the pleura, the arachnoides, we observe, 
when it is violent, that a lymphatic exudation takes place, 
which thickens and becomes hard, and by means of which 
the membranes affected with inflammation contract adhe- 
sions, more of less strong, with the neighbouring parts with 
which they were previously in contact. Thus we see, after 
pleurisy, the external surface of the lungs adheres to the 
pleura costalis, and the abdominal intestines present the 
same phenomenon, relative to the abdominal parietes. The 
inflammation of these membranes is carried to a still higher 
degree ; it makes a sero-lymphatic exudation, which pre- 
sents a different colour, according to the rapid or slow pro- 
gress of the disease. If the inflammation be very high, this 
liquid is the colour of blood, and often contains floceuli of a 
cellular appearance. If it be chronic, as we frequently see 
it, in the abdominal intestines of scrofulous persons, the 
exuded liquid resembles whey, in which we frequently dis- 
cover cellular floceuli. 

The product of suppuration presents also a variety in the 
other organs. The pus of the muscles is of a greyish yel- 
low ; that of the liver is reddish, thick, and mixed with 
yellow streaks. That of the bones is thin, foetid, and grey- 
ish, and often imparts a biack colour to the linen and lint. 
Finally, it varies in these different parts, according to the 
progress of the disease, the state of the individual, and the 
remedies employed. That of the cellular tissue is not al- 
ways identical in the commencement of the suppuration; it 
is thin, serous, and reddish; or what is designated under the 
name of sanguineous sanies. In cold abscesses, where the 
inflammation is hardly sensible, it remains very liquid, and 
assumes sometimes a greenish colour. 

Suppuration is an advantageous termination where the 
inflammation depends upon an internal cause, which is very 
active, and when, at the same time, it is situated exter- 
nally. In fact, in this case it is to be feared, that the 
elaboration whieh takes place in the course of the disease, 
were it to terminate in any other manner, would not modify 
sufficiently the injurious qualities of its cause to hinder them 
from injuring the economy. 
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But in all other inflammations, without excepting those 
which are external, suppuration is a disadvantageous termi- 
nation, and we ought to endeavour to prevent it, since the 
disease is onlv connected into another by forming an abscess. 
It is especially in internal inflammations that we are to fear 
suppuration ; and the danger of this termination is greater 
or less, according to the nature of the organ affected. Sup- 
puration of the dura mater, and of the brain, is always fatal. 
Nevertheless, when the brain is laid open, we sometimes see 
the suppuration advance outwards, and the disease termi- 
nates favourably. Suppuration of the organs contained in 
the chest is very often fatal ; that of the heart is uniformly 
so; that of the lungs almost always; but there are some 
exceptions in cases of suppuration of the pleura. 

Suppuration of the abdominal viscera is also very dange- 
rous, and very often mortal. We see, however, abscesses 
formed in the substance of the liver advance outwards, and 
undergo a successful opening by art. 

Opinions are singularly divided on the mechanism of sup- 
puration. Some authors think that pus is formed in all 
parts of the arterial system, and that it is deposited as an 
excretion in the inflamed part. This is the opinion of De 
Haen, and is detailed in his Ratio Medcndi. But it is found- 
ed upon no fact, upon no observation. Moreover, were pus 
formed in the arteries, it ought to be produced in all inflam- 
mations, which is not the case. Such an hypothesis is not 
then admissible. 

The more general opinion is, that pus is formed in the 
inflamed part. But by what substances is it formed ? Some 
think it proceeds from the destruction of the solids of the 
inflamed part. But were it so, this part ought to suffer a 
loss of substance proportioned to the quantity of pus that, 
is formed, which is not true. On the contrary, when an 
abscess, even a very considerable one, Has been observed, its 
sides insensibly approach, and we do not perceive in the pro- 
duct of suppuration the smallest trace, either of cellular 
tissue, or of any other solid ; and the cicatrix is formed with- 
out any loss of substance. A succession of blisters, applied 
for several years, produces abundant suppuration. If we 
cease to apply them, the blistered surface heals up; we see 
no traces of it, and no loss of substance has taken place. 

The opinion of others, and that which appears to us most 
probable, is, that pus is the product of the fluids of all kinds, 
which form an inflammatory swelling. Pringle, Galen, and 
their partisans, to explain the mechanism of its formation, 
supposed a chemical combination of the fat with the lymph 
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which exudes from inflamed parts; but this hypothesis is 
entirely abandoned, and the be9t pathologists of our days 
regard pus as the product of a particular elaboration of the 
humours which flow to an inflamed part, produced by the 
organic action of the vessels of this part. Suppuration is 
formed then in an inflamed part, as salivation in the salivary 
glands, urine in the kidneys, bile in the liver, &c. and as 
the qualities of the secreted fluids are different, according 
as the action of the secreting glands is increased, dimi- 
nished or altered, so the pus varies according to the modi- 
fications of the action which the parts undergo. In fact, 
when inflammation is moderate, but sufficient to elaborate 
the humours, and convert them into pus in the course often 
or twelve days, this liquid has then the qualities which give 
it the name of laudable. If the inflammation be carried to 
too high a degree, the pus is sanious and bloody. If, on the 
contrary, it be slow, if the symptoms be not well marked, 
then the pus is very serous, and resembles whey. We con- 
stantly see this relation between the qualities of the pus 
and the degrees of inflammation in wounds, ulcers, &c. 

There are some symptoms of inflammation which lead to 
the presumption, that it will terminate in suppuration ; and 
there are others which announce that it is forming ; others 
that it is formed. These symptoms deserve the closest at- 
tention of the practitioner. Let us consider what they are 
in external phlegmonous inflammation. 

When the inflammation has progressed rapidly, when in 
a short time it has attained a very high degree, when the 
pain is pulsating, and when the inflamed part is furnished 
with a great quantity of fat and cellular tissue, then we may 
presume that the disease will end in suppuration. 

If the pain become less intense, and continue pulsatory 
at the same time, the swelling, the redness, and the heat 
diminish ; if the patient have chills, and a sort of horripila- 
tion; if the tumour soften by degrees, we judge that nature 
is at work in the formation of pus. 

When all the inflammatory symptoms, and especially the 
redness, have greatly diminished, if the tumour be soft in 
the centre, and pointed, if we can perceive in it a fluctua- 
tion, while the rest of its surface is flattened, there is then 
no doubt that there is pus in the centre of the swelling. 

It is very easy to know when pus is forming, or formed, 
when the inflammation is situated below the skin ; but it is 
difficult to be certain of it when inflammation is situated 
deeply in the interstices of the muscles, beneatli the strong 
aponeuroses which surround the limb. Often suppuration 
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exists for a long time without our having a certain know- 
ledge of its presence. But if it he difficult to ascertain the 
existence of pus formed in deep seated external inflamma- 
tion, it is much more difficult when it is situated internally. 
We can then have recourse only to the rational signs, such 
as pulsating pain, irregular chills, a kind of horripilation, 
the change of the pulsating pain into that which is gravitat- 
ing, and the diminution of the other inflammatory symp- 
toms. 

Sometimes, however, internal inflammation shows itself 
externally, and presents local signs, as certain as if it were 
situated externally. For example, when an abscess of the 
liver, in consequence of an inflammation of its convex sur- 
face, or when the pus, which is generated in a violent pe- 
ripneumony, points outwards, and forms a fluctuating tu- 
mour, &c. 

"When inflammation is very intense, or when it arises from 
a malignant cause, it may terminate in gangrene. This ter- 
mination may take place in any part, but it is most common 
in inflammation of the skin and cellular tissue. 

Gangrene of an organ essential to life is uniformly fatal, 
and in every case it is very serious, as it destroys the part 
affected. There are, however, certain inflammatory affec- 
tions of a very malignant nature, in which gangrene is the 
only favourable termination. For we observe in these dis- 
eases, when there is not energy enough in the system to 
produce mortification, the patient invariably dies, unless art 
happily second the efforts of nature by the proper remedies. 

We confine ourselves at present to pointing out this par- 
ticular termination of inflammation, because gangrene forms 
a particular disease which may arise from other causes, and 
we shall therefore treat of it in another chapter. 

The hardening of inflamed parts, which constitutes that 
termination which is termed induration. When it is about 
to take place, the inflammatory congestion, after having 
diminished a little, remains stationary ; the part becomes 
hard ; the redness, heat, and pain, are gradually dissipated ; 
and as these symptoms diminish, the hardening gradually 
appears. This termination is peculiar to slow chronic in- 
flammations, which are not intense enough to terminate in 
suppuration. It is most frequent in glands, especially in 
the testicles. It often arises also in certain cutaneous af- 
fections, especially on the borders of ulcers of the lower 
extremities. Induration likewise supervenes to inflamma- 
tion of the cellular tissue. We see examples of it in the 
callosities which follow the course of several kinds of fistu- 
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lae, and among others, those about the bladder and rectum. 
They are caused by an inflammatory affection too slight to 
create suppuration, and which could not be resolved by rea- 
son of the continued irritation of substances passing through 
the fistulous canal. 

These callosities, and th«sc which take place in the vici- 
nity of certain ulcers, do not usually produce any other bad 
effect than that of retarding the cure of these diseases. 

But the induration of glandular organs is much more 
serious, because it always leads to the necessity of taking 
away the affected part. 

There are, nevertheless, some cases in which induration 
is a termination preferable to suppuration, and particularly 
to gangrene. For example, in inflammation of the liver, 
unless the abscess appear externally, so as to be opened, 
there is no hope of cure. 

Art employs different means to combat inflammation in its 
commencement, and there are others to which it has re- 
course when the disease inclines to one or the other of the 
five terminations we have enumerated. 

The first are diet, internal and external remedies. By diet 
is not meant merely the privation of aliment, but the well 
directed application of what are improperly called the six 
non-naturals, viz. air, aliment, sleep, and watching, the ex- 
cretions evacuated or retained, and the passions of the mind. 

Too warm air is injurious in all kinds of inflammation, 
by rarifying the liquids and the solids ; excessive heat may 
even produce the disease. 

Too cold an atmosphere tends to constrict the solids and 
to repel the fluids from the circumference to the centre. 
It is therefore very injurious in inflammatory affections. 

Hence we should, as far as possible, keep patients affected 
with inflammation in an atmosphere of moderate tempera- 
ture. 

The use of aliments ought to be regulated both in respect 
to their quantity aud their quality. 

"When the inflammation is very extensive, and it occupies 
an important organ, such as the brain, the lungs, or any of 
the abdominal viscera, we should interdict the use of all ali- 
ment whatsoever, especially if the patient have a robust consti- 
tution. But if he be weakly, we may prescribe some broth, 
made at least in part of veal. 

In inflammations of no great violence or extent, we may 
permit some drinks, and even the most nourishing aliments, 
according to the degree of the disease ; but we should be 
careful always to choose them among the white meats and 
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vegetables of easy digestion. We must prohibit high sea- 
soned food on account of its stimulating qualities.^ 

In all inflammations, especially those accompanied by fe 
ver, we must prohibit the use of wine, except in cases where 
the disease is owing to a deleterious principle which tends 
to gangrene. 

Exercise is injurious in inflammatory diseases ; in gene- 
ral, the patient must enjoy the most perfect repose. It is 
especially necessary that the part affected should remain 
without motion, and in a position that favours the venous 
circulation, and that of the lymph. Thus, when the inflam- 
mation is on the leg, we must place it in a horizontal posi- 
tion. The intensity of the disease augments in place of 
diminishing, if the patient go about or keep his leg in a 
vertical position. 

In regard to sleep and watching, we may, in external in- 
flammations, when they are accompanied with watchfulness 
and agitation, have recourse to narcotics to moderate these 
symptoms. But when the inflammation is seated internally, 
we must be very reserved in the use of these medicines, 
which mask the progress of the disease, and lead to gan- 
grene : and, in general, when the inflammation is very in- 
tense, even though situated externally, we must be guided 
by the same cautions. 

In all cases of inflammation we ought to keep the bowels 
open by enemata— the secretion of the kidneys should be 
promoted by diuretic drinks, and that of the skin by dia- 
phoretics. 

It is also important to abstract the patient from every 
thing which can excite lively emotions of the mind. An 
access of anger would very probably aggravate the disease. 
But in inflammations arising from a deleterious principle, 
joy, and other lively emotions, may have a certain degree of 
utility, by stimulating the system. 

The internal remedies best adapted to inflammations are 
those which are called antiphlogistic ; and among these di- 
luents and refrigerants claim the first place. 

It is necessary, in the choice of them, to have recourse to 
the constitution of the patient ; to his habits, and especially 
to the season. In the summer, we should recommend cool 
and acid drinks, such as lemonade, either vegetable or mine- 
ral; curraut syrup or vinegar, in any tisane. The patient 
has in warm weather a decided predilection for these sorts of 
drinks ; but in winter, they might irritate the pulmonary 
organ, which at this season of the year is more apt to be 
affected, and lead to catarrhal affections. We ought then to 
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prefer drinks slightly mucilaginous, such as the solution of 
gum arabic, a weak decoction of the marsh-mallow root, 
lint-seed, whey, veal water, chicken water, &c. and we must 
be careful to give them all warm. It is necessary in every 
season to introduce into the blood of persons affected with 
inflammation, a large quantity of liquids, to remedy the loss 
of the serous part which this fluid undergoes in these dis- 
eases. However, we must pay attention to the effect these 
drinks have on the stomach, and moderate the use of them 
when this organ cannot retain a great quantity. Is it pro- 
per in inflammations to produce evacuations, either by 
vomits or purgatives ? In general, when the disease does not 
arise from the state of the primse vise, vomits may be hurt- 
ful in producing a metastasis. But there are certain in- 
flammations which depend entirely on the suburra of the 
prima; vise, characterized by a yellow coat of the tongue, 
bitterness of the mouth, head-aeh, nausea, an inclination to 
vomit. In this case an emetic empties the stomach and the 
duodenum of matter, which is probably the cause of the dis- 
ease, and it is often dissipated. We see, for example, many 
cases of erysipelas and slight inflammations of the throat 
yield to a vomit. The physician must judge of these differ- 
ences. 

As to purgatives, we must use them moderately. There 
are no antiphlogistic purges, as has been pretended ; all of 
them irritate more or less, and are improper when inflam- 
mation depends upon any cause existing in the intestinal ca- 
nal. It is right to abstain from them in the commencement 
of the disease, and to confine ourselves to emollient injections. 

We comprehend in the class of external remedies, bleed- 
ing, as well general as local, and topical applications. Ge- 
neral bleeding cannot indeed be considered as an external 
remedy. But we speak of it that we may not separate the 
considerations which it presents from those of local bleeding. 

General bleeding may become injurious when the person 
affected with inflammation is weak and debilitated. It is 
dangerous when inflammation is produced by a malignant 
deleterious cause, which has weakened the energy of the 
vital principle. But in all other inflammations, bleeding 
produces excellent effects ; it occasions throughout the sys- 
tem a relaxation which arrests the progress of the disease, 
and favours the cure. The advantages derived from it are 
greater when the inflammation is recent. The number 
of bleedings, and the quantity of blood to be drawn at each 
time, must be regulated by the intensity of the inflamma- 
tion, the age, temperament, and strength of the patient. It 
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is observed, however, that a few copious bleedings, in which 
a large orifice is made in the vein, have a better effect than 
small bleedings frequently repeated. But the only rule re- 
lative to the quantity of blood which we ought to draw in a 
violent acute inflammation, is to bleed until there is an evi- 
dent alleviation of the symptoms. This is generally effected 
by a bleeding of twelve or fifteen ounces. But if there be 
reason to fear the patient will be too much weakened, we 
are to draw less. A bleeding purely evacuant, in which we 
diminish the mass of the blood, is most useful ; it appears 
thai in evacuating a certain quantity of the blood, we aug- 
ment the fluidity of that which remains in the vessels by the 
abstraction of ascertain quantity of fibrin ; so that an evacu- 
ant bleeding has the additional advantage of attenuating the 
blood. It is also probable that bleeding acts equally on the 
solids in diminishing their energy, and rendering them less 
irritable, less sensible of the cause which stimulates the in- 
flamed part, and attracts to it the fluids. Daily experience 
strengthens this observation. 

AV hen wc bleed in erysipelas, if it. happen that the pa- 
tient falls into syncope during the existence of this state, in 
which the vital powers are greatly diminished, the redness 
disappears entirely, and returns gradually as the patient 
recovers. 

Sometimes we derive great advantages from a revulsive 
bleeding, i. e. from that which is made far from the part 
affected. There is no doubt, for instance, that by opening 
the saphena vein we produce a greater relief of the head 
than by opening the basilic vein, though we cannot explain 
this phenomenon. 

Local bleedings are made by leeches or cupping glasses. 
These last are very common in Germany, but in France 
preference is generally given to leeches, as well because 
their application causes less trouble, as on account of the 
repugnance of many patients to a cutting instrument. 

To derive good effects from leeches, they must be applied 
in the neighbourhood of the part inflamed. When they are 
placed upon the part itself, the flow of blood produces a sen- 
sible remission of all the symptoms. But this relief is only 
momentary, and the inflammation soon becomes more in- 
tense than ever, on account of the irritation of the leeches. 
It is therefore more convenient to apply them a short dis- 
tance from the inflammatory tumour. 

These sorts of bleedings are very useful in inflammations 
which affect parts beneath the skin, without interesting the 
skin itself. They produce upon the cutaneous organ an irri- 
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tatinn and afflux of blood, which singularly abates the vio- 
lence of inflammation. Thus we apply them with great 
advantage on the eye-lids in ophthalmia; at the anterior and 
upper part of the neck in angina ; behind the ears in in- 
flammations of the meatus auditorius externus ; to the peri- 
neum in affections of the bladder. Leeches are also very 
advantageous in haemorrhoids. But here there is an excep- 
tion to the general rule, for we procure greater relief by 
applying them to the tumours themselves, than to the neigh- 
bouring parts. It is, however, to be remarked, that hae- 
morrhoids are not merely inflammatory diseases, but also 
sanguineous tumours, which distend the surrounding cellu- 
lar tissue, and that the immediate emptying of them puts a 
stop to the distension, and calms the pain it occasions. 

In erysipelas, phlegmon, complicated fractures, attended 
with very great tension, leeches are less beneiicial than ge- 
neral bleeding. 

In treating of particular inflammations of different parts 
of the body, we shall point out, in a precise manner, the cases 
in which leeches are beneficial, and the small number of 
those in which scarifications are preferable. 

The topical remedies which we ought to use in these in- 
flammations are only applicable to those which are external. 
TV hen the disease is deeply seated ; as for instance, in the 
breast, in the abdomen, they have but little action. We 
should be led to believe they had not any, on account of the 
distance between the place where we apply them and the 
affected part. Nevertheless, we often apply fomentations or 
emollient poultices in certain internal inflammations, and 
experience seems to prove that they are not altogether use- 
less, and that they produce relaxation. Blisters employed 
in these kinds of complaints, have certainly great efficacy ; 
but it is believed they act only as revulsives, in cases where 
the disease is moveable from one part to another. 

Topical remedies form an essential part of the treatment 
of external inflammations, and they are selected particularly 
from the class of repellents, emollients, and anodynes. 

Repellents act in constringing the vessels of the inflamed 
part j thus they prevent the fluids from coming to it in great 
quantity, and repel those which the irritation attracts. l ? er- 
liaps they blunt the sensibility of the nerves of the part to 
which they are applied, and diminish the effect of irritation 
upon this part. We have a very familiar and striking ex- 
ample of the action of repellent* in the pale colour of the lips 
of those who have just eaten aliment seasoned with vinegar. 
Repellents answer very well in the commencement of 
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moderate inflammation, arising from external causes, in 
which metastasis is not to be feared, and if well directed 
they put a stop to the disease. It is thus that by promptly 
administering these remedies in a sprain, we hinder the 
afflux of humours to the irritated part, and prevent the in- 
flammation which is on the point of taking place. 

If Ave apply repellents to a part that has just been mo- 
derately burnt, and without detachment of the epidermis, 
we arrest the disease in the same manner. 

Repellents ought not to be employed in inflammations 
from an internal cause, nor the glandular parts, nor in vio- 
lent inflammations of any part whatever, nor in inflamma- 
tions of long standing ; for in these cases they may lead to 
dangerous metastasis, or give rise to gangrene, by arresting 
the organic action, in consequence of the constriction they 
cause upon the solids. We have seen examples of this last 
circumstance in whitlow. 

When repellents, administered unseasonably, produce nei- 
ther metastasis nor gangrene, they may contribute to an 
induration of the inflamed part. Thus induration of a 
swelled testicle is produced by applying too late a topical 
repellent : in such cases this remedy repels only the more 
fluid parts of the swelling. 

It is proper then, before we resort to repelling applica- 
tions, to attend to the cause of the inflammation, to the tex- 
ture of the organ inflamed, and to the degree and period of 
the disease. 

We may employ repellents under the form of liquids or 
of cataplasms. In inflammation of the hand, the fore-arm, 
the foot, or the leg, we prepare a bath of the repelling li- 
quid, and plunging the part in, leave it there for some hours, 
or we apply to it compresses wet with a liquid of the same 
kind. The substances of which the baths or fomentations 
are prepared, are water and vinegar, which forms the oxi- 
crat, or a solution of the acetate of lead in water, to which 
is added sometimes a little spirits of wine. When the testi- 
cle is inflamed, we employ repellents in the form of cata- 
plasms, which are commonly made of oxyde of iron, and a 
little vinegar. In many inflammations in which repellents 
are not indicated, emollients are employed. The effect 
which they produce in relaxing the tissue of the engorged 
solids, renders them very suitable to moderate the tension 
and other inflammatory symptoms. They are employed as 
repellents in the form of fomentation, or that of cataplasm, 
according to circumstances. 

In general, in inflammations which are seated in the eel- 
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hilar tissue even of the skin, fomentations are preferred, be- 
cause cataplasms would occasion an inconvenient pressure. 
The fomentations which are made with tepid water, or a 
mucilaginous decoction, ought to he used warm, and fre- 
quently renewed. The heat of them should he preserved, 
especially in winter, by placing hot bricks, or bottles filled 
with hot water, near the affected part ; for when emollient 
applications become cool, they act as repellents. For this 
reason, if we cannot keep up their heat, we should substi- 
tute ablutions of (he same kind. Oily substances, which 
are good emollients, may be used, but they are subject to 
become rancid by the heat of the inflammation, which ren- 
ders them irritating. On this account emollient decoctions 
are preferred. 

When the inflammation is seated deep in the cellular, as 
in phlegmon, emollient cataplasms should be preferred. 
They are composed of different substances. A very good 
one is made of linseed boiled in a decoction of marsh-mal- 
lows. This has the advantage of being very emollient, and 
of preserving its humidity for a long time. If linseed can- 
not be procured, we may substitute a poultice made of the 
leaves of emollient plants, boiled to a jelly in a decoction of 
marsh-mallows, or in milk; or a poultice may be made of 
bread and milk, to which is added the volk of an egg and a 
little saffron, to render it anodyne. But this last has the 
inconvenience of becoming hard and dry, in which case it 
acts as a repellent. When we use it, therefore, it should he 
changed before it has time to dry. The composition of a 
poultice is varied according to the nature of the part inflam- 
med ; for example, for inflammation of the eye, it is often 
made of the pulp of roasted apples, either alone, or mixed 
with linseed, or a little marsh-mallow water. Whatever 
poultice we use, it is proper to make it thick, because it 
otherwise soon becomes cold; at the same time it must not 
be suffered to grow dry. When the poultice is to he applied 
to a part covered with hair, it must be previously shaved, in 
order to prevent the trouble and pain which would other- 
wise result from the poultice sticking to it. 

The poultice is to he spread upon linen, and applied di- 
rectly to the skin. When it is placed between the folds of 
a piece of linen, it has much less effect, and acts only 
through medium of its moisture. However, (here are some 
parts to which it ought not to be directly applied; the eye, 
for example, for taking it off would be painful on account of 
the eye-lids. In this ease, and in all others in which it would 
be improper to place the poultice directly over the skin, I 
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cover it with a very thin gauze. A poultice ought to Be- 
spread sufficiently thick, so that it may not dry too soon. 
Having spread it upon the linen, the edges should he turned 
over it. Without this precaution, the poultice, by becoming 
thin at the edges, would dry and stick to the skin. In every 
case of inflammation, the poultice should be changed every 
twelve hours, and when the heat of the part is very great, it 
should be changed two or three times in twenty-four hours ; 
and in (he interval of changing the poultice, the part should 
be sprinkled with marsh-mallow water, to keep up the 
moisture. Finally, the poultice must be applied warm, and 
in winter the heat must be retained by covering the part. 

Anodyne and composing applications are indicated at all 
times when the pain is so severe as to deprive the patient 
of his rest. Those most used are decoctions of saffron, the 
heads of poppies, henbane, night-shade, and solutions of 
opium. These remedies must be used with caution, es- 
pecially the last, because they weaken the vitality of the 
part, and dispose it to gangrene. Sometimes advantage is 
derived from topical irritants applied to a sound place, in 
order to draw the inflammation from the part where it is 
attended with danger. Thus blisters are put behind the 
ear in inflammation of the meatus auditorius, behind the 
neck in diseases of the eyes, &c. 

The curative indications which inflammation present when 
having gone through its first periods, tends to any termination 
whatever, vary as much as the terminations of which the dis- 
ease is susceptible. 

When delitescence is to be apprehended we should remove 
every thing which can promote it. Repellents and cold air 
must be especially guarded against. If, notwithstanding 
these precautions, delitescence takes place, the part is to be 
irritated by a stimulating cataplasm, or by blisters, or caus- 
tics, in order to attract the morbid principle ; and we should 
give internally, according to the state of the pulse and the 
strength of the patient, active medicines, chosen from among 
the class of tonics, corroborants, alexipharmics, and cordial 
remedies. 

If these means do not draw the inflammation, it is a sign 
that it is fixed. The treatment of this new inflammation must 
be grounded on the nature of the affected organ, the strength 
of the patient, and the violence of the disease. 

Resolution being a very desirable termination of inflam- 
mation, when it is about to take place, we ought to neglect 
nothing to promote it, and to avoid every thing with the 
greatest care wliich might prevent it. The emollient catar 
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plasms, which have been previously employed to maturate 
the inflammation, are usually sufficient to lead o a perfect 
eure ; therefore, when the inflammation subsides, we should 
abstain from bleeding, and leave nature to herself. The 
use of diluting drinks, and a suitable diet, ought, neverthe- 
less, to be persisted in. 

"When the irritation is almost extinct, and the inflamed 
part ceases to be painful, we may advantageous!* join discu- 
tient applications to the use of emollients. Thus we may 
boil in wine, or in beer, the flour of the grain used to form 
the poultice, or we may add to this flour a discutient farina, 
as that of beans or barley. 

If inflammation be seated in an external gland, the soap 
plaster, or the emplastrum vigo, with mercury, mixed with 
the plaster of hemlock, helps to procure resolution. But 
the anxiety of the surgeon to satisfy the desire of the 
patient to be cured quickly, makes him sometimes have 
recourse too soon to discutients, which renew the inflam- 
mation, and retard the cure. They are only to be employed 
when the inflammation is almost dissipated. 

When the inflammation tends to suppuration, and the in- 
flammatory symptoms retain their violence, although the 
disease may have existed a long time, we must not cease to 
combat them, by remedies proper to diminish their activity ; 
for the formation of pus is retarded, as well by too much 
inflammation as too little. The antiphlogistic remedies, 
and topical emollients, must therefore be continued. These 
generally suffice to bring on suppuration. A phlegmon is 
almost always perfectly matured by the use of poultiees of 

linseed. 

But when the inflammation arises from an internal 
source, when it has been preceded by constitutional irrita- 
tion, announcing the efforts of nature to throw off the offend- 
ing cause, and suppuration does not come on, we may then 
employ, even though the inflammation run high, maturing 
and irritating applications to fix the cause of the disease en- 
tirely in the inflamed part, and bring on suppuration, in this 
case, the only favourable termination*. There are certain 
inflammatory swellings, which may be regarded in this point 
of view ; such are those which are developed in the cellu- 
lar tissue about the parotid glands, or any other part, in 
putrid and malignant fevers. 

Maturatives are also used in external inflammations, seat- 
ed deeply, and in which suppuration proceeds slowly, a ma- 
turating poultice is made of the flour of linse< d boiled in 
beer, and of sorrel which is cooked with lard or butter 
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We may add the bulbous roots of lilies roasted under ashes, 
and a little basilk-on, when the inflammation is very violent, 
as in whitlow. This plan is followed when the patient will 
not suffer the part to be opened, and often brings on sup- 
puration in twenty-four or thirty-six hours. 

But when the swelling does not appear with marked in- 
flammatory symptoms, or when it is seated in a glandular 
organ, a maturating plaster is particularly proper : that 
made of diacholon, with gums, is commonly employed. It 
should be renewed every week. The use of these means, 
when inflammation tend* to suppuration, gradually converts 
the swelling into an abscess. 

We shall point out, in the chapter on gangrene, what is 
proper to be done when that termination is to be appre- 
hended. 

As to induration, it is a termination which we ought 
always to endeavour to prevent. In inflammation of glan- 
dular organs, and those which are not disposed to resolu- 
tion or metastasis, we ought to proscribe topical astringents 
and repellents, and employ such remedies as favour the 
circulation, and prevent the stagnation of fluids, in the part 
affected. 



CHAPTER II. 

Of Abscesses in general. 

THE term abscess is applied to a collection of matter m 
any part of the body. We except collections of this kind 
in the abdomen, which are called purulent effusions ; and 
those in the chest, which take the name of empyema, when 
they exist in either of the thoracic cavities, and that of 
vomica* when they are in the lungs. 

Abscesses are always the consequences of inflammation ; 
but sometimes the^ form in that part which has been inflam- 
ed ; sometimes in a part more or less remote from it. The 
former are called idiopathic, the latter symptomatic or 
abscesses by congestion. These two kinds of abscesses 
differ much from one another, in regard to their formation, 
termination, and treatment. For this reason they ought to 
be considered under distinct heads. 
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ARTICLE I. 

Of Idiopathic Abscesses. 

Idiopathic abscesses often succeed acute inflammations, 
characterized by well-marked symptoms, and show them- 
selves in a very short space of time. They are then known 
by the name of phlegmonous or inflammatory abscesses. 
But sometimes they result from a slow inflammation, the 
symptoms of which are not apparent, at least in the begin- 
ning of the disease. In these cases, they form very gra- 
dually, and are called cold abscesses. This distinction is of 
very great importance. 

Section I. Of Phlegmonous, or Inflammatory Abscesses. 

Phlegmonous abscesses have been also called hot abscesses, 
or abscesses by fluxion. When they are not preceded by any 
disease, other than acute inflammation, of which they are 
the immediate result, they may be considered as essential 
diseases. But when the inflammation which has produced 
them supervenes in the course of another disease, they may 
be accidental, as when they affect no change in the course of 
the principal disease ; such are the abscesses which some- 
times appear on the margin of the anus in pthisis pulmo- 
nale. But if they decide the essential disease, they are 
then termed critical abscesses. Thus we see sometimes 
a malignant or putrid fever terminate in inflammation and 
suppuration of the cellular tissue, which surrounds the 
parotic gland. 

Phlegmonous abscess, whether essential or accidental, 
presents always the same phenomena in its formation. 

When inflammation attacks a part plentifully supplied 
with cellular tissue, when it is acute and rapid in its progress, 
and when the pain is pulsating, we may infer that in spite of 
the assistance of art, the disease will terminate by suppura- 
tion. 

If the pain continue to be pulsating, if the violence of the 
inflammation diminish somewhat, if the tumour become 
inelastic, we infer that the formation of pus is going on. 
Finally, it is certain that pus is formed, if the heat and red- 
ness become much diminished ; if the pain be connected with 
a sense of weight, the tumour softened, its centre elevated to 
a point; and if, in pressing alternately in different parts, 
we perceive an undulation or fluctuation of fluid in the 
tumour. 



SO Soger's Surgery. 

When an abscess is seated under the skin, the fluctuation 
is always easily distinguished ; but when it is situated under 
thick muscles, or very strong aponeuroses, it is much more 
obscure, and can be felt only by an experienced hand. In 
this case, the diagnosis is drawn from a variety of other cir- 
cumstances, such as irregular chills, the remission of the 
inflammatory symptoms, a sense of weight succeeding the 
pulsating pains, to which may be added the flattening of the 
part. In the case of an abscess deeply seated, if left to itself, 
it might, notwithstanding the natural tendency to advance 
outward, remain a long time in the same state, i. e. without 
presenting more certain marks of its existence. But when 
the abscess is seated under the skin, the pus distends more 
and more this membrane, thins it in the centre of the tumour, 
and opens outwardly after a longer or shorter time, accord- 
ing to the intensity, and more or less rapid progress of the 
inflammation. 

In the commencement of suppuration, the pus is contained 
in the cellules of the cellular tissue of the inflamed part. It 
lias much consistence, and adheres so firmly to the folds of 
this tissue, that it must be scraped with a knife, in order to 
be separated. We observe this fact in the bodies of persons 
who die of abscess, before the matter is collected into a sac. 
But in proportion to the augmentation of the quantity of pus 
in the progress of inflammation, it acquires more fluidity, 
it distends the cellules which contain it, passes from one to 
another, either by rupturing them, or by their natural com- 
munications with each other, and finally collects in the 
centre of the swelling, into an abscess formed by the separa- 
tion of the surrounding parts. Thus on one side it raises the 
skin ; on the other it compresses the muscles, or it separates 
the fasciculi of the muscles, or finally it raises and flattens 
the muscles, according as it is situated under the skin, under 
the muscular organs, or in their interstices. The cavity 
which the purulent matter forms, is not, therefore, owing to 
a loss of substance, but to a separation and distention of 
parts. This is proved on opening an abscess ; for we see the 
parts previously separated and distended approach each 
other. The purulent cavity, very large at first, diminishes 
considerably, and disappears in a little time. When having 
employed unsuccessfully all the means of procuring resolu- 
tion, we perceive a tumour going on to suppuration; it then 
becomes proper to favour this termination, and to bring 
about at once the collection of the matter in one cavity. 
With this view, if the inflammation be internal, we must 
continue to apply to it the emollient and relaxing remedies, 
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which have heen previously employed ; hut if the tumour, 
pain, and inflammatory heat he less, which indicates iu some 
measure a languid state of the disease, we must make use of 
maturating poultices or plasters, as we have stated in the 
treatment of inflammation in general. 

Those applications, which are more or less irritating, 
determine that degree of action which is necessary to the 
promotion of pus, and its collection into one depot. When 
the tumour is considerahle, poultices are preferred j other- 
wise it is to be covered with a litharge plaster. 

When by the use of these means the, abscess is mature, 
that is to say, when the collection of pus is formed, and the 
fluctuation makes it plainly perceptible, it is essential to 
examine, if it be proper to open the tumour by art or to 
leave it to nature. 

When a phlegmonous abscess is seated immediately under 
the skin, and when it is not large, and the progress of the 
inflammation which produced it has been rapid, we should 
leave the opening of it to nature ; especially if the disease 
be on the face, neck, or the breast in women, because we 
thus avoid the deformity which would result from the 
cicatrices made in these parts. The success which con- 
stantly attends this practice, has led many physicians to 
extend it to subcutaneous phlegmonous abscesses of other 
parts, even when the collections of matter are very consi- 
derahle. But the precept which they give, to leave to nature 
all subcutaneous abscesses, is too general. We should adopt 
or reject it, according to the situation of the abscess, its ex- 
tent, and the part of its surface where the skin will ulcerate. 
There are even some subcutaneous abscesses which by 
their diminutive size appear proper to be left to themselves ; 
and which certain circumstances, lead us to open with a 
cutting instrument. For example, when the progress of the 
disease is slow, when the tumour is equally soft in every part, 
and the skin of a reddish and brown colour, if we leave to 
nature the opening of the abscess, the skin would become 
extremely thin by the loss of the cellular tunic which forms 
the interior lamina of this membrane, and thus deprived of 
a part of the vessels which nourish it, would become incapa- 
ble of re-uniting with the subjacent parts, rendered soft and 
fungous by the long presence of the purulent matter. We 
should then be obliged to remove all the thinned skin of the 
disorganized part. Another case, in which an abscess, though 
small, ought to be opened very early, is when the inflamma- 
tion occupies a part where denudation of a tendon, and its 
consequent exfoliation is to be apprehended $ as we observe 
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in the fingers in the inflammatory affection called whit- 
low. 

When we judge that the opening of an abscess ought to be 
left to nature, we should promole it by emollient and relax- 
ing applieations ; such as we have recommended to combat 
the inflammation; and when the tumour is opened, or it is 
broken, Ave are to continue these remedies until the disease 
is perfectly cured. 

When the extent or situation of a phlegmonous abscess 
renders it necessary to open it, we should wait until the pus is 
well formed, or, as it is commonly expressed, until it is ripe. 
This condition is particularly required in phlegmonous in- 
flammations of the glands, where the tumour ought not to be 
opened until it is softened in all its parts. This is one of the 
cases, in which art, prematurely exercised, interferes with 
the course of nature ; for by opening these sorts of tumours 
too soon, we arrest the progress of the suppuration, which 
ought to melt down all the hard parts about the abscess, and 
thence results a callous ulcer very difficult of cure. Add to 
this, where we open an abscess before its perfect maturity, 
the pain is much more acute. 

This rule, however, admits of some exceptions ; and we 
ought to open an abscess of a gland before the suppuration is 
complete, when there would be danger in waiting too long, 
as in the following cases. 

1st. Where the abscess is near an organ surrounded by 
a great quantity of cellular tissue, as the lower extremity of 
the rectum. If we waited to open such an abscess for the 
total solution of the inflamed parts, the intestine would be- 
come denuded to a great extent, and its union with the 
adjoining parts would be difficult. 

2d. When there is reason to fear that suppuration would 
injure a tendon, by depriving it of its cellular tumour. 

3d. When the abscess may cause some serious accident, 
as those do the parotids sometimes in malignant fever, pre- 
venting the free return of blood from the head to the 
heart, — a considerable phlegmon on the anterior part of 
the neck, preventing respiration and deglutition. 

4th. When there is danger of the abscess communicating 
with a joint, or some cavity, as the abdomen, &c. We think, 
however, that this fear is not so well founded as has been 
imagined, since in the inflammation of the cellular tissue, 
which unites the parites of great cavities to the serous mem- 
brane which covers them, it has been observed, that this 
membrane becomes thick, and forms an impenetrable barrier 
to the pus, which finds a readier way to their passing along 
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the interstices of fbe museles, than to penetrate into this 
cavity, by piercing; the thickened serous membrane ; never- 
theless, as the membrane might itself be comprised in the 
inflammatory swelling, and receive some injury in its texture 
by the progress of suppuration ; and since, moreover, ex- 
amples are related of the death of persons from a purulent 
collection in the chest, in consequence of an abscess on its 
parietes, or in the arm-pit, it is most prudent to hold to the 
established rule, and open such abscesses early. 

In the class of phlegmonous abscesses, which ought to he 
opened early, some have reckoned (hose which are situated 
over the bones, and (hose which surround large arteries. In 
the first case, it has been feared that the pus would affect the 
bones ; and, in the second, that it would weaken the cats of 
the arteries, and expose them to yield to the impetus of the 
blood, dilate and form an aneurism. But these fears are 
unfounded. When (he cellular tunic surrounding the bones 
inflames and suppurates, the periosteum becomes thick and 
guards the bone from the contact of pus. Moreover, pus 
has no irritating, much less corroding qualities, when it 
follows a phlegmonous inflammation, and has not been ex- 
posed to the contact of the air. When on opening an abscess 
situated over a bone, we find it carious or necrosed, it is the 
osseous structure itself which has been primitively affected, 
and (he abscess in this case lias been the effect, not the cause 
of the alteration of (he bone. In respect to the arteries, it 
is observed, that when the cellular tunic which surrounds 
them has been absorbed, the coats thicken rather than 
become thin, and afterwards produce granulations, which 
quickly unite to the neighbouring parts. 

Large phlegmonous abscesses, deeply seated under thick 
muscles, or under a large and strong aponeurosis, merit par- 
ticular attention. They do not form, like subcutaneous 
abscesses, a prominent tumour; the resistance that the 
muscles and aponeurosis oppose to pus, hindering it from 
approaching the skin, it runs into sinuses, forms passages, 
extends very far into the cellular tissue, which fills the 
interstices of the vessels, and unites them to the bones. 
In these sorts of abscess, where the fluctuation is almost 
always obscure, as soon as we have acquired, by rational 
signs, sufficient indications of the existence of pus, it is ne- 
cessary to make an opening for its discharge, as it would 
be dangerous to temporize, in the hope that the fluctuation 
would be more sensible. I might here relate a great number 
of cases, which prove how much we endanger the safety of 
patients, by deferring too long the opening of these larg? 

5 
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abscesses, situated under thick muscles ; but I shall confine 
myself to the following fact. 

Madame D e, after an accouchement, was seized with 

a putrid fever. Towards the close of the disease, the lower 
and anterior part of the right thigh swelled, and became 
very painful, but without sensible augmentation of heat, 
and without change of the natural colour of the skin. 
Poultices were applied to the part for more than a month. 
Being called in consultation at the end of this time, I learnt 
that the pain, after having been very acute and pulsating, 
had insensibly diminished, and was changed into a sense of 
tension and weight, — that the patient had suffered irregular 
chills, and that the tumefactions had gradually augmented. 
Placing the hands on the anterior and lateral parts of the 
thigh, and pressing alternately with one and the other, I 
perceived an evident and deep fluctuation. I pronounced 
that there was a large abscess under the triceps femoris 
muscles, and proposed opening immediately. My proposi- 
tion was not adopted, and poultices were continued for eight 
or ten days. The patient having at length consented, I 
made two incisions, one from without, the other from with- 
in. The bistouri penetrated across the triceps femoris 
muscle into a cavity whence there flowed an enormous 
quantity of pus. This muscle was separated from the 
tumour to a great extent ; the pus had passed into the 
hollow of the ham, and along the posterior part of the leg 
before the glutasi muscles ; and notwithstanding two counter- 
openings which I made behind, one in the ham, the other 
in the posterior part of the leg, it was impossible to hinder 
the matter from insinuating itself into deep sinuses, where 
it stagnated. Slow fever and colliquative sweats super- 
vened, and the patient died one month after the opening 
of the abscess. This enormous abscess, although very near 
the articulation of the knee, had not affected it in any 
manner ; but as the muscles, which pass over this articu- 
lation and close it, were raised, and as in the bent position 
in which the leg remained, the crucial and lateral ligaments 
were relaxed, the tibia had an unnatural lateral motion, 
which rendered the slightest movement very painful. 

There are two methods of opening abscesses. In phleg- 
monous abscesses, caustics and the knife have the disad- 
vantage of exciting pain upon the skin, whose sensibility is 
augmented by inflammation. In one case, where the fears 
of the patient obliged me to have recourse to caustic potash 
to open a considerable phlegmonous abscess, situated at 
the anterior and inferior part of the abdomen, the pain 
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produced by the first impression of the potash was so severe, 
that the patient begged me to remove it, and to make the 
necessary incisions. 

A cutting instrument then must be used to open abscesses : 
those in use are the lancet and bistouri. Formerly abscesses 
were opened with what was called an abscess lancet; at 
present the bistouri is generally preferred. However, we 
may use indifferently one or other of these instruments, 
when the abscess is superficial, and of little extent ; but 
when it is deep seated, and there are many parts to be cut 
before arriving to the matter, the bistouri is altogether pre- 
ferable. 

There are two ways of using the bistouri to open ab- 
scesses. In one, this instrument, held so as to cut from 
within outward, is plunged into the tumour until its point 
reaches the pus; and when we see this fluid come out by 
the sides of the instrument, it is to be elevated more or less 
obliquely, according to the thickness of parts to be cut, and 
the incision thus enlarged. In the other manner, the bistouri 
ii held so as to cut from without inward ; the point is 
plunged into the tumour, and the incision enlarged, by 
drawing the instrument towards you ; or if the abscess be 
situated very deeply, some previously cut the skin and other 
parts which cover the purulent matter. This first opening 
being made, the finger is to be introduced into it ; and if it 
be judged requisite, the opening may be enlarged, by passing 
the finger below one of the angles of the wound, to shield 
the integuments one way, while we cut the oilier. 

The opening of phlegmonous abscesses ought to be made 
in the most prominent parts, where the skin is thinest, and 
to extend to the most depending part. If the point of the 
abscess be in the upper part, it is better to open it there, than 
to cut through a great thickness of parts below, which 
being inflamed and tender, would give very great pain. This 
being done, we may afterwards change the situation of the 
part; or if that be impossible, make a slight compression on 
the lower part of the tumour, so as to prevent the lodgment 
of nus The direction of this opening ought to be parallel 
to the longest axis of the tumour, and its length must be 
proportioned to the size and depth of the abscess ; in general 
i will be found large enough, if it afford a ready exit to lie 
matter When the abscess is very extensive, and the skin 
enuallv thin over the whole surface of the tumour, it is 
p?o P er to make, at its lower part, an incision large enough to 
SwTfree issue to the pus. In cases where the form or the 
£ze of the cavity docs not permit the pus to pass out freely 
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through a single opening, if is neeessary to make others 
in parts "here it may seem most convenient. 

In opening a subcutaneous abscess, we never run the risk 
of wounding large arteries; but when an abscess is deep 
seated, (lie sofi parts, which cover the purulent collection, 
and which must be cut, may embrace arteries which might 
give out a good deal of blood. We should avoid cutting such 
vessels; and if, notwithstanding our endeavours to avoid 
them, they are cut, we must use the ligature or compres- 
sion, as the case may require. 

Some practitioners, after having opened a phlegmonous 
tumour, introduce a finger into the cavity of the abscess, in 
order to destroy any bands which may exist. Such bands are 
always more or less numerous, according to the time when 
the opening has been made. This practice is decidedly 
contrary to the intention of nature and (he rules of art, for 
these bands are no other than small vessels and nerves, 
which nature preserves to effect the union of the parts. 
Moreover, this operation is so painful, that patients who 
Lave once suffered it, dread it much more than the incision 
itself: nevertheless, the introduction of the finger is some- 
times necessary, but only with the view we have before 
pointed out, i. e. to examine the exient of the abscess, and 
judge if the incision should be enlarged, and a counter- 
opening made. 

When the circumstances which have preceded the forma- 
tion of an abscess lead to the presumption that it has been 
occasioned by the presence of a foreign body, it is proper, as 
soon as an opening is made, to introduce the finger, and to 
search for the foreign body, and when found, to extract it. 
But these examinations should be made with great care, to 
spare the patient the severe pain which they occasion. 

Formerly, after opening phlegmonous abscesses, it was 
thought a matter of great moment to squeeze out, even to 
the last drop, the pus they contained; but this practice, 
alike painful and unnecessary, ought to be banished. The 
introduction of a great quantity of lint into the cavity of an 
abscess is also very injurious; it opposes the free escape of 
pus and the contraction of the sides, thus rendering the cure 
more tedious. Now, when an abscess is opened, the pus is 
left to flood out of itself; the wound is wiped with a slight 
compression, and lint laid over it, a small quantity only 
being put in the lips of the wound, to prevent them from 
uniting; or if the incision have been made very deep, a strip 
of linen is employed for the same purpose. The whole is to 
be covered with an emollient poultice, which is to be con 
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tinned wntil the tumour is dissipated. Cerate may now be 
used for the dressing. I commonly employ the ointment 
of sty rax, eerate, and oil of hypericum in suitable pro- 
portions. 

After the first day, the use of digestives is to be left off, 
beeause it might too mueh relax the skin, and the wound is 
to be covered by drj lint kept on by a proper bandage. 

When the abscess is large and deep. — when the opening 
has not been made large enough, or in the most favourable 
spot for the discharge of pus, it forms sinuses and fistula;, 
in whieh the pus stagnates, and renders the cure long and 
difficult. We suspect the existence of these sinuses and 
fistula?, when the abscess discharges more pus than its ex- 
tent warrants. We ascertain it by compressing the tumour 
so as to discharge the pus from the most remote parts of it. 
By a sound introduced into the sinuses we know their extent 
and direction. 

The end which is proposed in this case, is to furnish, if 
possible, to the purulent matter, au issue, by which it may 
be easily discharged ; for (he pus which is stagnated be- 
comes more hurtful in an abscess after it is opened, than it 
was before, because the air corrupts it immediately. The 
pus so retained presents the sides of the sinus from draw- 
ing together, and by softening the granulations, whieh are 
Continually moistened, it takes from them the degree of in- 
flammation necessary for their re-union : but art offers differ- 
ent means of fulfilling the indications whieh these abscesses 
present, when accompanied with fistula? or slime. Some- 
times it is only necessary to give the part such a situation as 
allows the pus to run out ; at other times, it is necessary to 
enlarge the opening to such a size as will permit the free 
issue of matter. In some cases, we are obliged to cut the 
fistulous sinus throughout the whole length, and quite down 
to its bottom ; but before resolving upon this incision, we 
should try what is called expulsive compression. This 
compression is made externally along the course of the 
sinus with lint and graduated compresses, which ought to 
be so disposed as to run more on the bottom than on the 
opening, if we suspect that the flesh is soft and fungous, 
previous to using compression we are to employ detersive 
and slightly stimulating injections. The number and situa- 
tion of the fistula? sometimes render all these means un- 
availing. A counter-opening is then often necessary. This 
may be made in several ways, or we may cut from within 
outwards the parts over the bo turn of the sinus, while we 
retain the pus in this situation by applying a dossil of Jim in 
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the opening already made; or we may cut the part dis- 
tended, with a linger introduced to the hottom of the sinus ; 
or we may make an incision on the sound, when the depth 
of the sinus is too great to he reached hy the finger. We 
give to the counter-opening an extent so large that the pus 
may de discharged freely of itself; that is to say, by the 
inclination of the parts that contain it. If this counter- 
opening be not large enough, it is necessary to insert a seton. 

That this counter-opening may have every advantage, it 
must be made in the spot where the pus is collected, or 
where the inclination leads it most. When there are several 
fistulse where the pus is deposited, there must be as many 
counter-openings as there are cavernous sinuses, and not be 
one opening common to all. 

When all the expedients of which we have spoken are 
insufficient or impracticable, we must have recourse to 
injections to cleanse the cavities where the pus is accumu- 
lated. These injections ought to be made with a large 
proportion of water, with a substance adapted to the 
state of the glanulations. It is necessary to repeat them 
at least twice a-day, if there be much suppuration. To 
prevent the matter from corrupting, between one dressing 
and another, we ought, if the cavity be large, to use a large 
syringe, which can discharge a good deal, so that the injec- 
tion may soften and carry away the matter entirely. We 
must place the part in such a manner that the liquid will 
flow from the cavity by its own weight, and not by the 
impulse of the injection alone, which ought to be given 
without violence. 

Finally, in fistulous abscesses and sinuses, canulse of 
silver or gum elastic offer a reserve which is not to be 
neglected. By means of them, we have a constant and free 
vent to the matter, we prevent its stagnating, and favour 
the approach and re-action of the sides. More extended 
details on this subject, belong to a kind of diseases of which 
we shall speak hereafter. These are fistuke. 



ARTICLE II. 

Of Cold Abscesses. 

The name of cold abscesses is given to those which result 
from a purulent collection in a tumour, in which the symp- 
toms characterizing inflammation have not been well marked, 
especially in the beginning of the disease. These abscesses 
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are situated in the lymphatic glands, op in the cellular 
tissue. ^> e shall here speak only of the last. 

The external characters of cold abscesses have such a 
resemblance to those of abscesses by congestion, that they 
are often confounded with them, as well in practice as in 
theory. Both are, in fact, the product of an obscure, slow 
inflammation ; but there is an essential, and very remarka- 
hle difference between them. In cold abscesses, the matter 
is collected in the parts, where it is formed, and does not 
extend beyond the bounds of the tumour. While in ab- 
scesses by congestion, the pus resulting from caries in one 
or more of the vertebrae runs along the cellular tissue, and 
collects far from its origin, forming tumours sometimes of 
very great size. 

Cold abscesses always depend upon an internal cause, and 
when they have been preceded by contusion or pressure, we 
are to regard this as an occasional exciting cause. They 
generally arise from the scrofulous disposition. The 
rheumatic diathesis may produce, in the cellular tissue, 
lymphatic collections, which terminate in cold abscesses. 
These abscesses may form in all parts of the body; but 
most commonly they are found in those where the cellular 
membrane is most abundant. We see them rarely on the 
head, often on the neck, the breast, back, loins, and ex- 
tremities; as well upper as lower. Their seat is commonly 
under the skin. They form, however, in the cellular tis- 
sue which unites the serous membranes of the chest and 
ahdomen to the sides of these cavities, in the interstices 
of the muscles, and especially of those which occupy the 
posterior part of the thighs, where I have met with them 
very often. 

Cold abscesses commence by a tumour of greater or less 
size, hard, with large base, circumscribed, immoveable, 
without heat, pain, or change in the colour of the skin. 
The patient experiences no pain before the developement 
of the tumour, either in the place which it occupies, or 
in remote part. This last circumstance distinguishes 
essentially cold abscesses from abscesses by congestion. 
The tumour extends, gradually becomes soft, and elevated ; 
hut fluctuation is not manifest until after having been for 
some time obscure and profound. In proportion as the tu- 
mour enlarges, the patient experiences in it a dull pain, 
which pressure increases. Hitherto the inflammatory 
symptoms have not been striking; but a certain de- 
gree of heat is soon felt. The skin assumes a pale red 
colour, and becomes thin. The tumour increases, the red- 
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ne9s becomes more bright, the pain and heat augment, the 
skin becomes white; at last it opens, and gives vent to 
purulent matter. The opening is at first very small, but 
soon becomes large ; the edges become thin, and it dege- 
nerates into a fistula very difieult to treat, often incurable. 

As the qualities of pus are in general good in proportion 
to the acuteness of the inflammation, that which forms in 
these sort of abscesses, very different from that of phlegmo- 
nous abscesses, is of bad quality, not consistent, serous, and 
of a yellowish-green colour, like whey which contains some 
flocculi of caseous matter. It becomes foetid as soon as it is 
exposed to the air. The sides of the cavity not inflaming, 
do not offer the conditions favourable to their re-union, as in 
phlegmonous abscesses : they are more or less thick, con- 
sistent, and form a kind of cyst, resulting from the slow 
accumulation of pus, which gradually presses the folds of 
cellular tissue against each other. 

We should attempt, in vain, in most cases, to resolve 
tumours which give birth to cold abscesses. It might, per- 
haps, be inconvenient or improper to discuss them, because 
we should have to fear that the morbific matter which 
occasioned them would affect an interior organ, perhaps 
one essential to life. These sorts of tumours ought to be 
considered as critical, since they are efforts of nature to 
throw upon external parts a morbid principle, which would 
otherwise have affected an internal organ: hence all the 
assistance of art ought to tend, on the one hand, to correct 
the general morbid disposition which gave birth to the 
disease, and, on the other, to accelerate the formation of 
pus in the tumour. The first indication is fulfilled, by pre- 
scribing to the patient such a regimen and internal medi- 
cines as are suited to the disease which has produced the 
local affection. The second indication is answered by apply- 
ing to the tumour topical maturatives. It is commonly 
covered with the plaster of diacholon cum gummis, which 
is changed every eight or ten days. 

When the tumour is soft, and the fluctuation is very dis- 
tinct, we ought to give vent to the pus, by a suitable opening; 
but this opening ought only to be made when the tumour is 
soft in its whole extent, and the interior of it entirely dis- 
solved by suppuration. If we made the opening before this 
time, it would be very injurious, and the matter might de- 
generate into a fistula, of which the cure would be difficult. 
On the other hand, if we deferred too long making the 
opening, or left it to be made by nature, the skin would 
become exceedingly thin before the opening took place, its 
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organization would be destroyed, and the re-union would bo 
verv difficult, perhaps even impossible. 

The situation of cold abscesses sometimes renders it 
necessary to open them before they are perfectly mature, 
lest they should extend to places, the disposition of which 
would oppose itself to a re-union of their sides : thus, for 
example, I have several times determined to make an early 
opening into abscesses, seated in the inferior lateral part of 
the neck, to hinder them from extending behind and below 
the clavicle ; the situation of which, in regard to the breast, 
would not permit the sides of an abscess to approach ami 
re*unite. 

Caustic potash is generally preferred to the knife to open 
cold abscesses, with a view to excite the vital properties of 
the sides of the tumour to determine suppuration more 
speedily, to give to the opening a sufficient extent for the 
free exit of pus, and to hinder the wound from closing 
before re-union has taken place. The mode of using eaustie 
potash is simple. The middle of the lower part of the tumour 
is covered with a plaster of diaeholon cum gummis, in which 
is an oblong opening of an extent proportioned to the quan- 
tity of potash wLich we wish to employ. On that part of the 
tumour which the hole in the plaster has left bare is to be 
put one or more pieces of potash, which are to be kept there 
by a little lint ; a second plaster, larger than the first, covers 
the whole, and the apparatus is retained by a compress and 
a bandage somewhat light. Most practitioners remove the 
caustic at the end of three or four hours ; because, in that 
time, the skin is destroyed throughout its whole thickness. 
But when a quantity of potash is employed, proportioned to 
the extent of the eschar we wish to form, no injury results 
from leaving it on a much longer time. I seldom remove it 
before the expiration of twenty-four hours. It must always 
be recollected, that caustic potash extends its action much 
beyond the place on which it is applied, and that the eschar 
which it produces is commonly five or six times aa large as 
the piece of potash which has been employed. 

On removing the dressings, if pus do not escape, a 
bistouri is to be plunged perpendicularly across the eschar, 
into the cavity of the abscess ; and when we see pus coming 
out by the sides of the instrument, we are to enlarge the 
opening as we withdraw it. This opening ought to have such 
an extent only as will allow the pus to be gradually evacu- 
ated. Were it too large, the free access of the air would 
occasion high fever. Some practitioners, in order to prevent 
this, leave the pus to be discharged of itself. la this case the 

6 
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tumour discharges little by little, the sides approach as it i9 
emptied, and the air can have no access. This method, al- 
though very good in itself, can only he proper when the skin 
which covers (he part of the tumour where the potash is 
applied is very thin; for when the skin preserves its natural 
thickness, the action of the potash does not extend through 
the whole thickness of the sides of the tumour; and thus, 
when the eschar is detached, it is not opened. It would then 
be necessary to cut the parts covered with granulations, and 
rendered very sensible by inflammation ; which would cause 
touch pain. 

After the opening of an abscess, the dressings should be 
simple. The eschar is to be covered with a litharge plaster, 
retained by compresses and bandages, and renewed more or 
less often according to ther abundance of the suppuration. 
The eschar is detached at the end of ten* or twelve days, a3 
pus flows out in greater or less quantity. The cavity of the 
abscess empties itself, and its capacity is diminished, the 
sides re-unite, and the wound closes. When the re-union of 
parts takes place too slowly, we have recourse to stimulating 
detergent injections, and to expulsive compression, if the 
situation of the part permit. 

If a cold abscess be very large, if its situation near a bone 
lead us to fear that it may be involved in the disease, the 
greatest precaution must be used to prevent air from getting 
into the cavity, and affecting its internal surface. Now the 
caustic potash is not always free from this inconvenience, 
because the opening it makes is always too large for us to 
regulate at pleasure the discharge of pus ; so that the 
abscess discharging itself suddenly, its large sides cannot 
contract quick enough to prevent the access of air, and the 
accidents which result from it. 

To avoid this inconvenience, abscesses have been opened 
by a seton. This method, whicli has been greatly cried up by 
many authors, who have proposed it indiscriminately for all 
lunds of abscesses, appears to me less advantageous than the 
following. 

It consists in evacuating the abscess by means of punc- 
ture. For this purpose the bistouri is to be plunged into 
the lower part of the tumour. When we have discharged 
through this opening as much pus as we judge proper, its 
sides are to be brought together, and united by means of stick- 
ing plaster. Five, six, or eight days afterwards, and always 
before the tumour has resumed its former size, a second 
puncture is to be made in the same manner: so- the punc- 
tures are to be repeated* until the sides of the abscess become 
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united. Sometimes the edges of the opening inflame and 
separate, and the oriiiee remain fistulous. But this is rea- 
dily cured, if the abscess be simple and unconnected with 
caries of an adjacent bone. I have sometimes used a cornea 
knife to mak« this puncture j but I have remarked, that 
the opening made with this instrument is generally too 
small, and that it .becomes stopped by the flocculi of albu- 
men, which float in tlie pus. The number of punctures 
which are necessary is indeterminate, and varies according 
to the size of the abscess, and the quantity of pus which is 
evacuated each time. I have made six in a very large 
abscess, which terminated well. The advantages of this 
method are evident. By means of it, we regulate the flow 
of pus at pleasure; we give time to the sides of the abscess 
to contract, and thus prevent the access of air ; the impres- 
sion of which, as we have said, is always injurious. This 
method is particularly proper when we have any doubts as 
to the character of a cold abscess, which may be readily 
mistaken for an abscess by congestion. In doubtful cases, 
it has the double advantage of curing the disease, if that 
be possible, and of retarding the approach of death, if that 
must ensue. 

I might borrow from different authors a great number of 
oases, which prove the good effects of the practice which I 
have just described. I might also relate several of my 
own ; but I confine myself to the two following, which 
appear to me very remarkable. 

Case I. M. Baret, aged eighteen, of a robust constitution, 
eame to Faris in the year 1798, to study medicine. In De- 
cember of the year 1799, he felt wandering pains in the 
different articulations, particularly those of the thigh and 
knee. They were not very intense at first, but in the month 
of April they were so severe as to hinder the patient from 
walking ; his digestion was impaired, and the loss of appe- 
tite almost entire. He took an emetic, and some time 
afterward a purgative, which produced excellent effects. 
The pains disappeared, but returned two months afterwards. 
They affected alternately the back, the loins, and the but- 
tocks. Intent upon his studies, young Baret left his case to 
nature The pains continued, with variations in their violence, 
until the month of January of the year 1800, at which time 
thev had greatly diminished, and settled in the right groin. 
Thev were felt only when the patient rose, after having sat 
a long time, and were transient. On the 14th of February, 
following, he felt, in putting his hand into his pocket, a 
tamour as large as a pigeon's c S g, which he took lor a 
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hernia ; but reflecting that he had not sprained himself, and 
that he had felt some pains in his back and loins, he aban- 
doned this first idea ; and the tumour evincing, on the other 
hand, manifest fluctuation, he was assured of the existence 
of an abscess by congestion, arising from the caries of verte- 
brae. M. Baret was not ignorant that this disease is beyond 
the resources of art; that it is constantly and quickly fatal. 
Seeing the disease advancing, he consulted several persons, 
and finally entered the Charite. The day after his entrance, 
lie was constantly vomiting, without a moment's respite ; an 
emetic was given, which produced the desired effect. He 
took small quantities of food, and drank a decostion of bitter 
plants. He drank also rice-water, because he had diarrhoja. 
Some pains were felt in the loins, and the tumour grew 
somewhat larger. 

The 5th of May, the thirtieth day after his entrance into 
the hospital, the tumour was as large as a guinea hen's egg, 
and very indolent; it disappeared upon pressure, and the 
liquids it contained seemed to be lost among the muscles, 
■which form the anterior and lateral sides of the abdomen. 
I resolved to open it ; but as its character was equivocal, I 
thought it proper to take every precaution to prevent the 
entrance of air into the cavity of the abscess. M. Baret 
being laid upon his back, I plunged a cornea knife into the 
centre of the tumour. As soon as the instrument was with- 
drawn, I applied a cupping-glass, which was removed at the 
expiration of a minute, and another put in its place. The 
third produced no effect. By this means I obtained about 
four ounces of inodorous pus, about the consistence of whey, 
thick and turbid. I covered the opening with a plaster of 
of diacholon cum gummis, which was retained by a compress 
and bandage. After the operation, the patient, in getting to 
his seat, perceived a small quantity of liquid flow from the 
opening. Towards evening he had chills ; pains and slight 
heat were felt in the parietes of the abdomen, the opening of 
which had closed the day after. The heat and pain increas- 
ed until the fourth day after the puncture, when they began 
to diminish. These symptoms of slight inflammation con- 
fined to the anterior part of the abscess, were opposed by diet, 
diluting drink, and the application of emollient poultices. 
They had entirely disappeared on the eleventh day. The 
following days offered nothing remarkable ; the diarrhoea 
appeared and disappeared several times; the patient was 
without fever, and digested well ; the sides of the abscess 
had become very thick ; the purulent collection had even in- 
creased, so that I resolved to make another opening fifty 
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seven days after (he first. I followed the same process, 
except that the instrument which I employed was narrower. 
The quantity of pns obtained was inconsiderable. This 
second puncture was followed neither by pain nor inflam- 
mation. The tumour retained nearly its former size, which 
led me to believe that the second opening; had not been large 
enough to discharge the pus. I made a third, eighteen days 
after the second, which proved to me that the size of the 
tumour was owing rather to the thickness of its sides than 
to the pus which it contained. The matter discharged had 
become thick and viscous. After the third puncture, the 
tumour diminished daily ; a ridge, which extended from right 
to left, divided it into two parts, harder than natural, and 
indicating the re-union of the sides ; the patient was well. 
The first month which followed the third puncture new 
pains were felt in the loins, and a return of the disease was 
dreaded ; but a blister applied to the left side of the verte- 
bra? relieved them, and M. Baret left the hospital the 11th 
of February, of the year 1801, perfectly cured. Two years 
after this he returned to the hospital with ascites, and 
died. The opening of his body showed no other traces of 
the abscess, than a white long line in the cellular tissue of 
the lower part of the iliac region. This line corresponded 
to the situation of the abscess, the sides of which, formed of 
cellular tissue, contracted and condensed, had become again 
converted into cellular tissue when the pressure which form- 
ed them had ceased. 

Case II. Miss——, aged nineteen years, of a good consti- 
tution, born of healthy parents, and very healthy herself, felt 
toward the end of the year 1803, a rheumatic pain in the 
left thigh. She attributed this to a cold which she had taken 
after being heated by dancing in the open air. After having 
continued for several months, the pain left her, and returned 
in the course of the winter. But now it was fixed in the 
left lumbar region, where it remained until the spring of the 
year 1804. At this time, in the same lumbar region, a tu- 
mour appeared, which insensibly increased until the month 
of September, of the year 1805, when I was consulted. The 
tumour was then at least five inches in diameter ; it was 
indolent, without heat or change in the colour of the skin, 
and with a sensible fluctuation. Its situation, and the 
pains which had preceded it, made me apprehend a caries 
of the vertebrae of the loins. I prognosticated ill, and ex- 
pressed to the parent, my desire to be assisted bv the advice 
of one of my brethren. One of the most distinguished 
practitioners of Paris was called in consultation. His 
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opinion, as to the nature and danger of the disease, were 
entirely similar to my own ; but we differed as to the treat- 
ment. " He wished to open the tumour with potash, after 
waiting until the skin had become extremely thin. I thought 
it best to open the tumour immediately, and with a narrow 
bistouri. Satisfied with the reasons upon which I grounded 
my opinion, and which I shall detail in treating of abscesses 
by congestion, he conformed to my advice, and I proceeded 
to the operation, in his presence, in the following manner. 
The patient being placed on the right side, I plunged a very 
narrow bistouri, obliquely from below, upwards, into a part 
just below the middle of the tumour, and drew it out as soon 
as I saw pus discharged by its sides. The matter was serous, 
and of a yellowish colour. When I had discharged about six 
ounces, I stopped it, by drawing the skin transversely, so as 
to bring together the two lips of the small incision, upon 
which was applied a plaster of diacholon cum gummis. 
Eight days afterwards I made a second puncture, which 
gave vent to a quantity of pus, almost equal to that which 
was discharged by the first operation. In the course of six 
weeks, three other punetures were successively made ; but 
at each time the quantity of pus which was discharged 
became less, and I was obliged to plunge the bistouri more 
deeply, in order to reach the cavity of the abscess. The 
last puncture opened at the end of five days, and formed a 
fistula, which was not entirely healed before the end of a 
nionlh. After the third puncture, in touching the left 
anterior part of the abdomen, I perceived an indolent tu- 
mour, of no great size, which I believed to be formed by 
the approach of the sides of the abscess. This tumour has 

gradually disappeared ; Miss is entirely cured, and 

has since enjoyed very good health. In the treatment of 
cold abscesses, the aid of art is not always confined to the 
opening of the tumour, and the external means, which are 
suited to the causes of the disease. A drain is often ne- 
cessary, to hinder the cause, which has given rise to the 
abscess (and which it is not always possible to destroy) 
from affecting some important organ, and producing fata! 
symptoms. 
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ARTICLE IIL 

Of Abscesses by Congestion. 

The term abscesses by congestion has been given by 
authors to purulent tumours of very different kinds. Thus 
it has been used to designate abscesses resulting from slow 
inflammation, and affecting the part where they form, and 
those whose primary source is far from the place where the 
collection appears; even certain tumours which do not con- 
tain pus, such as wens, have been thus denominated. 

To avoid all doubts, in words, as well as in things, we 
eoniine the term abscesses by congestion to those, the pus 
of which is produced by caries of the vertebrae, or a large 
joint, as that of the femur with the acetabulum, and, run- 
ning along the cellular tissue collects and forms an abscess, 
in a part more or less remote from that where it was gene- 
rated. We shall here only speak of abscesses which depend 
upon, caries of the vertebra. >Ve shall treat of those which, 
accompany caries of the large joints, in speaking of dis- 
eases of the bones. 

Abscesses by congestion constantly arise from caries oC 
one or more of the vertebra;, of the back or loins, rarely 
of the neck. This caries itself often depends upon an in- 
ternal morbid cause, scrofulous, rheumatie, or some other 
which attacks the vertebral column, and produces a swellings 
and finally ulceration of the ligaments, spongy tissue, and 
bodies of the vertebrae. But caries of the vertebrse, and ab- 
scesses by congestion, are often occasioned, especially m 
boys, by a habit of excessive masturbation. 

However, all carious affections of the vertebras are not 
followed by an abscess. The dissection of a great number 
of bodies of persons who have died of this disease, has led 
ine to remark, that where the caries is superficial, it is fol- 
lowed by an abscess by congestion, and that where it is 
deep seated, it converts the vertebrse into a kind of putrid 
mass, causing a curvature of the back, which constitutes 
the affection we call the Vertebral Disease of Pott; of which 
we shall speak hereafter. 

"Whatever be the causes of abscess by congestion, the pa- 
tient experiences, long before the formation of pus in the 
vicinity of the carious bone, a dull, obscure, but continued 
pain, which is usually regarded as rheumatic. This pain 
is not often followed by any alteration in the health of tire- 
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patient. Sometimes, however, his countenance is pale and 
sallow ; but the functions continue to be performed in a 
natural manner. As the pus forms, the pain diminishes, 
and after a length of time it appears at a distance from the 
place of its origin. It sometimes appears in the back, in the 
perinseum, near the anus, but most frequently in the groin. 
The cellular tissue, which extends from this part to the ver- 
tebral column, being loose and abundant, ofFers a feebler 
resistance to its passage. The pus, at the same time, being 
pushed down by the diaphragm and abdominal muscles, runs 
along the psose muscles and iliac vessels, and collects in a 
body at the anterior superior part of the thigh, behind the 
fascia lata. 

The tumour forms and increases very slowly, when sud- 
denly it assumes a large size. It is indolent, without change 
in the colour or heat of the skin. It is soft or hard, as it 
is commonly under the skin, or under a thick apenuerosis ; 
softer when the patient is in a horizontal than in an erect 
position. It fluctuates throughout its whole extent more 
or less distinctly, according as it is situated more or less 
superficially. When compressed, it yields, and appears in 
another place. 

Abscesses by congestion ought not to be confounded with 
abseesses from any other cause, which, situated deep under 
thick muscles, or aponeuroses, have not been opened in 
season, and have extended far in directions where they have 
met with least resistance. We shall easily avoid this mis- 
take, if we consider the situation of the abscess, the cir- 
cumstances which have preceded it, and the manner in 
which it has formed. Thus we may distinguish an abscess 
by congestion from a cold abscess, if, in the latter, we find 
the patient has felt no pain before the devclopement of the 
tumour, and that the pain he has felt in the progress of the 
disease, has always been in the part where the collection is 
formed ; while, in the former case, he will always be found 
to have felt, long before the appearance of the tumour, a 
dull pain in some point of the vertebral column, more or 
less remote from the seat of the tumour, but none in the 
tumour itself. 

Very rarely does the seat of the tumour deceive an ex- 
perienced practitioner, as to the true nature of the disease ; 
nevertheless, when the tumour appears in a part not far 
from that where the pus has formed, the diagnosis is more 
difficult : but the moment we find pain has preceded the 
formation of an absoess, we may conclude it is an abscess 
by congestion. 
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Here are two cases, one of cold abscess, the other of 
abscess by congestion, in which the pain led me to discover 
the true nature of the disease. 

Case I. A man had, at the superior part of the back, 
toward the right shoulder, a large tumour, without change 
in the colour of the skin, and in which no fluctuation was 
evident. The patient had felt no pain before the appear- 
ance of the tumour, or at its commencement ; only a short 
time since the tumour itself became somewhat painful. 
Some persons were fearful of caries of the dorsal and cer- 
vical vertebra?, but the absence of pain before the formation 
of the tumour led me to pronounce it a cold abscess, which 
ought to be opened in the lower part with caustic potash. 
I applied the caustic, and next day divided the eschar. A 
large quantity of serous pus came out, which gradually 
dried, and the patient recovered entirely, proving, as I had 
said, that he had only a cold abscess. 

Case II. A patient who came from Bicetre to the 
Charite, had an abscess near the inferior angle of the right 
scapula : It had formed gradually, without pain, heat, or 
ehange in the colour of the skin. I learned, that long 
before the developement of the tumour, the patient had 
experienced, at the upper part of the back, a dull pain, 
which he had attributed to cold. This led me to believe it 
an abscess by congestion. I opened it : the orifice remained 
fistulous ; the pus, which was serous, became fetid ; fever 
supervened ; the vital powers sunk, and the patient died at 
the end of ten months. On opening the body, I found a 
fistulous sinus, which penetrated into the chest, passing; 
below the sixth rib, and running between the pleura and 
ribs, up to the third dorsal vertebra, the body of which was 
carious. 

It would be useless to relate other cases, to prove that 
pain in the back or loins, which precedes the formation of 
abscesses by congestion, is a sign almost characteristic of 
the disease. We shall not confound pain in the back with 
lumbago, if we reflect that this last is not constant, and that 
it is seated in the muscles of the back, of course less deeply 
than the pain of which we have spoken : finally, it is not 
increased by pressure made by the fingers, which is into- 
lerable in lumbago. 

When once formed, abscesses by congestion successively 
increase in size ; the pus continuing to flow from the parts 
where it originates. The tumour, as it grows larger, thins 
the skin ; and if it be situated under an aponeurosis, it 
raises it up, and separates its fibres : it risei to a point, 
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and opens spontaneously ; or perhaps art prevents the work 
of nature. In either case, more pus is discharged than we 
should have expected the tumour to contain, because it 
comes from afar, and is furnished from sinuses which 
supply the principal tumour. It is ill-digested, not con- 
sistent, of a greyish-yellow colour, inodorous, and contain- 
ing albuminous particles. The health of the patient, which, 
before the opening of the abscess, had not been sensibly 
affected, sooner or later becomes deranged ; the pus ac- 
quires a fetid odour and irritating qualities, which produce 
inflammation of the sides of the opening through which it 
flows : it is absorbed by the lymphatic vessels, and disturbs 
the functions of the animal economy. Emaciation and 
hectic fever supervene, colliquative diarrhoea soon suc- 
ceeds, hectic fewer and consumption progress, and the 
patient sinks under a frightful marasmus. On dissection, 
we constantly find the bodies of one or more vertebra; 
earious, and sometimes the posterior extremity of one or 
more ribs. 

"When the opening of the tumour is small, and the fistula 
narrow and tortuous, the air enters with difficulty, and the 
patient may live a long time, one or two years, for example : 
but when the opening of the abscess is large, and the sinus 
leading from it to the carious vertebra? short and direct, 
and the caries occupies a large extent, the progress of the 
disease is much more rapid, and the patient soon dies. 

From what has been said, it may be concluded that the 
prognosis of abscesses by congestion is always bad; for, in 
fact, as nothing can remedy the caries of the vertebrae, the 
death of the patient is inevitable. 

Since abscesses by congestion are uniformly fatal, we 
should endeavour to prevent them. When we are called 
to a patient who complains of a constant pain in the lumbar 
region, we should neglect nothing to discover its cause. 
If, by the questions we put to him, we learn that this pain 
is caused by onanism, this pernicious habit must be cor- 
rected, by showing him the danger of persisting in it. If 
there be reason to believe that the pain depends upon a 
morbid principle affecting the vertebrae, their cartilages or 
ligaments, we may apply to the inflamed part a blister or 
moxa. It is true, that when the disease has existed soma 
time, these remedies become useless ; but there is no in- 
convenience in having recourse to them once, or oftener, 
while the tumour is not visible ; at the same time we should 
give internally the juice of bitter plants, antiscorbutics- 
sudorifics, &c* 



Of Mscesses. 51 

When the abscess is formed, all drains are useless, and 
^erve only to torment the patient. We must direct our 
views to the means proper to retard the approach of death. 
Nov it is found that the death of the patient, and all the 
symptoms which follow the opening of the tumour, depend 
upon atmospheric air. It is not known whether this fluid 
acts upon the sides of the cavity, and so modifies their action 
that pus of had quality is produced ; or whether it acts upon 
the pus itself, directly altering its qualities. This know- 
ledge of the had effects of air upon abscesses by congestion, 
has led all practitioners to defer opening them as long as 
possible. I have myself proposed, and taught this doctrine, 
without restriction, until very lately. But further expe- 
rience, and the reflections it has suggested, have led me to 
a change of opinion, and a reform of practice, in this re- 
spect.* At present I do not hesitate to open abscesses by 
congestion, the moment they appear -externally with visible 
fluctuation. These are my reasons for doing so. In these 
abscesses, the danger arises from the extent of the caries 
and the size of the abscess. In the commencement of the 
disease, the caries is very limited ; but it gradually aug- 
ments by time ; so that in old cases we find, on opening 
the body, the vertebrae carious to a great extent : so with 
the abscess ; it is at first of inconsiderable size, but it aug- 
ments as the pus increases. In considering abscesses in 
the double relations of extent of the caries and quantity of 
matter, we readily perceive that they must be dangerous in 
proportion to their age and size ; for, on the one hand, the 
hope of curing the caries must be inversely to its extent ; 
and, on the other, the magnitude of the abscess renders the 
approach of its sides more difficult, — the suppuration more 
copious, and the access of air more injurious. 

It is therefore with the view of preventing the increase 
of the collection, and the progress of the caries, that I make 
an early opening into abscesses by congestion ; but before 
making this opening, we should inform the friends of the 
dangerous nature of the disease, and of the fatal effects 
which may follow. In making the opening, we ought to 
take all possible precautions against the entrance of air, lest 
it make a dangerous impression upon the sides of the ab- 
scess, and upon the pus, which always stagnates in it in 
greater or less quantity. The caustic potash, which is 
commonly applied to open these kinds of tumours, has the 
inconvenience of making the opening with loss of substance, 

* See note B. 
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which cannot be closed at pleasure, to moderate the dis- 
charge of pus ; by which means the sides not contracting 
soon enough, the air takes the place of pus, and exercises 
its pernicious influence upon the diseased parts. The seton 
so much praised by some authors, would be preferable to 
the caustic, but it makes the openings too large, and they 
become still larger when the sides suppurate. Puncture, 
made in the manner we have pointed out in speaking of cold 
abscesses, is undoubtedly the best means we can employ in 
abscesses by congestion; but as the access of air is injurious 
in this as well as other kinds of abscess, we should make the 
incision with a very narrow bistouri, plunging in this in- 
strument very obliquely, while the skin is stretched tightly, 
so as to stop the exit of pus when the skin is loosened, (the 
external opening being at a distance from that into the sac,) 
and draw only a moderate quantity of pus at each punc- 
ture. Thus we favour the gradual contraction of the sides of 
the sac, and the diminution of its cavity. This method does 
not hinder the patient from dying, but it prolongs his ex- 
istence. The rest of the local treatment consists merely in 
keeping the parts clean. The opening is covered with a 
plaster of diaeholon cum gummis, and if it remain fistulous, 
the dressing is to be changed frequently, especially if the 
suppuration be abundant. If the borders of the fistula in- 
flame, they should be covered with cerate. Bitters, espe- 
cially cinchona, should be given, to prevent or retard the 
effects of the absorption of pus. 

We shall conclude our observations on abscesses by con- 
gestion, with some cases of (his dreadful disease. 

Case I. M. Seguin, a native of Paris, aged eighteen 
years, of a feeble constitution, was attacked, toward the 
close of the year 1799, in consequence of diarrhoea, which 
lasted three months, with constant dull pains, affecting 
alternately the articulation of the lower extremities and the 
lumbar region. These pains became gradually more in- 
tense, especially in the loins, to which they were exclu- 
sively confined at the end of three months. Baths were 
used to moderate them, but without effect. Afterwards there 
appeared at the right, lower, and lateral part of the abdo- 
men, a small tumour, without pain, or change in the colour 
of the skin. This tumour gradually increased in size, and 
as it increased, the pains in the loins diminished, but did not 
cease. Another tumour appeared in the articulation of the 
left femur with the pelvis. The patient entered the Charite 
on the 10(h of July, of the year 1800, about twelve months 
after the first accession of pain, and three or four after the 
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formation of the tumour, which then had an oval form, was 
circumscribed, soft, yielding easily to pressure, elevated to 
a point in the centre, where the skin was very thin. The 
pains in the articulation of the femur with the ilium were 
very severe, and augmented by standing, but still more by 
walking. The patient had a pale, sallow countenance ; was 
weak, but without fever. I readily discovered the nature of 
the abscess, and, on the 17th of August, the skin being thin 
to a great extent, I plunged a narrow bistouri into the lower 
part of the tumour. The opening was two or three lines in 
extent. A large quantity of thin, inodorous, whitish pus 
was evacuated. A plaster of diacholon cum gummis was 
applied. The next day the opening had closed, and the 
tumour was as large as before it was punctured. Another 
puncture was made, and the pus had already acquired a 
disagreeable smell. The same evening fever came on, with 
great heat in the skin, intense thirst, insupportable head- 
ache, and slight diarrhcea : the pain in the loins continued. 
The second opening remained fistulous, and large quantities 
of ill-conditioned pus were discharged. I ordered injections 
of the decoction of bark. The patient was put upon the 
use of a solution of gum arabic, with sugar and diascordium. 
The fever and diarrhoea ceased on the 4«th of August, but only 
for a few days ; and, in the course of this month, the patient 
became much more emaciated, weaker, and less inclined to 
take food. In the following month, increase of fever, with 
several paroxysms, at intervals towards evening, of irregular 
chills, continuation of the lumbar pains, colliquative diarr- 
hoea, great dryness of the skin, general debility, and maras- 
mus ; the edges of the fistula having opened, became very 
painful, and the injections were stopped. On the 2d of Octo- 
ber, profound stupor, delirium, dry tongue, suppuration less 
copious and more fetid. The following day, alternate de- 
lirium and calm, frequent stupor, increase of colliquative 
diarrhcea, complete marasmus. The 11th, meteorism, la- 
borious respiration, with rattling, profound coma. The 
patient died at mid-day. On dissection, we found the bodies 
of the three last lumbar vertebrse, their cartilages, and the 
anterior part of the sacrum, wholly destroyed by caries; 
the iliac and psose muscles forming a kind of pouch filled 
with pus. This pouch communicated with the fistulous 
orifice and carious parts. The femoral articulations were 
healthy, the kidneys large, the ureters and their cavities 
distended. 

Case II. John Buttels, taylor, aged thirty years, of 
good constitution, and never having bad any diseases but 
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venereal affections, fop which he was very well treated, began 
to feel, in the month of May, of the year 1801, vague, heavy 
pains in the vertebral column. These pains soon became 
confined to the right side of the loins. At first they were 
slight, and did not prevent the patient from working ; but 
they progressively increased, and became so severe at the 
end of eight months, that he kept his bed. However, he at- 
tributed his complaints to cold, and took no medical advice. 
After resting three or four weeks, he was able to sit up, but 
towards the middle of January, a small tumour formed on 
the right groin, which gradually increased, without pain, or 
change in the colour of the skin. Taking this for a venereal 
bubo, he entered the hospital destined to these complaints, 
and being there undeceived, he went off without undergoing 
any treatment ; but his health declining, he was brought 
to the Charite on the 16th of April, of the year 1802. 
The tumour was then as large as a hen's egg, fluctuating, 
and without change in the colour of the skin. The patient 
was put on a proper regimen. At the end of eight days, the 
tumour being evidently elevated to a point, and threatening 
speedily to break, I opened it, with the precautions I have 
laid down. There came through the incision, a great 
quantity of inodorous pus, in which floated numerous small, 
whitish floeculi. I put over the opening a small quantity of 
lint, which I retained by compresses. The opening did not 
close. The following days, a plaster of litharge was sub- 
stituted for lint ; the pus became fetid, and continued to be 
discharged in great quantities; the lumbar pains ceased, 
the wound became fistulous, assumed a round form, and 
very quickly grew to the size of a piece of fifteen sous.* 
Above, it exposed the commencement of the fistula, and 
below, at the outer and external part, a cavity, where the 
purulent matter accumulated, and from whence it was only 
discharged by the pressure that was applied above. 

The weakness of the patient went on increasing until 
the 2d of June, when fever supervened. The suppuration 
then became less abundant, and, at the end of some days, 
the patient was troubled with a dry cough, which was soon 
attended with expectoration of a yellowish puriform matter. 
The slow fever, the sweats, and diarrhoea, which continued 
until the end of the month, and the pneumonic symptoms 
which remained until the middle of the month of June, so 
exhausted the strength of the patient, that he could not 

* A circular piece of money, about three quarters of an inch in dia- 
meter. Trass- 
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move his body in the slightest manner. In the commence- 
ment of July the diarrhoea diminished, and the suppuration 
increased a little. The eyes became sunken and dull ; the 
complexion was an olive colour ; the skin dry and rough. 
The smallest quantity of aliment oppressed the patient, and 
excited cough; his voice sunk ; his pulse became extremely 
weak and small. Finally, having reached the most fright- 
ful degree of marasmus, he expired on the 24th of July. 
On examining his body, we saw a little fistulous opening 
communicating with "the sack, situated at the right anterior 
superior side of the abdomen, and formed in the cellular tis- 
sue of ihe peritonaeum, which, in this place, was thickened 
and condensed. This sac communicated with the fistulous 
canal, passing before the psoae muscles, and afterwards be- 
hind the diaphragm to the bodies of the two or three last 
dorsal vertebra. The right anterior and lateral part of 
which, as well as the posterior extremities of the corres- 
ponding ribs, was carious. The caries affected also the 
three first lumbar vertebra; the left lung was in a great 
measure destroyed by suppuration, and the eavity of the 
ehest on that side contained a great quantity of fetid pus. 

Case III. In the month of July, of the year 1804, I 
saw, in consultation with M. Guillolin, Regent of the Fa- 
culty of Medicine of Paris, L. D. Peureux, aged nineteen 
years. This young man had a tumour at the upper and 
anterior part of the left thigh. It was indolent, without 
heat, or change in the colour of the skin, with a sensible 
fluctuation. This tumour increased in size, and became 
more tender when the patient was about ; it diminished, and 
became softer when he laid down. Peureux informed us 
that he had enjoyed good health until the age of twelve or 
thirteen years, when he began the habit of masturbation, 
and carried this pernicious practice so far, that he fell 
into a state of debility and languor, which led to an ap- 
prehension of the most complete marasmus. Alarmed at 
his situation, he endeavoured to correct his habits; but all 
his efforts in this respect tended only to diminish, without 
destroying them. The air of the country, good nourish- 
ment, and, above all, a rigid watchfulness, which his parents 
constantly maintained over him, effected some improvement 
in his health ; nevertheless, he continued to feel in the 
lumbar region a pain accompanied with weakness, which had 
long existed. This symptom very soon increased, and obliged 
the patient to bend forward. A tumour quickly appeared 
in the groin, gradually increased, without pain, and finally 
reached the state in which we have described it. We 
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judged that this disease was an abscess by congestion, which 
would prove fatal. The parents of Peureux, not being able 
to take care of him at home, he entered the hospital of 
Charite, the 26th of July, of the year 1804. On the 29th 
I plunged into the tumour a narrow bistouri, and drew 
through the opening about six ounces of yellow serous pus, 
in which floated some flocculi of albumen. I afterwards 
brought together the sides, and covered the orifice with a 
plaster of diacholon cum gummis. On the 30th it had en- 
tirely healed. On the 6th of August I made a second punc- 
ture, and discharged as much pus as at the first time. The 
edges of this incision, united with the plaster of diacholon 
cum gummis, healed in two days. On the 12th a third 
puncture was made, but only a small quantity of pus was 
discharged, on account of the flocculi of albumen, which 
stopped up the opening. On the 80th the patient complained 
of severe pain. On the 5th of September the tumour and 
pain had considerably diminished. 

On the 12th one of the punctures opened, and a great 
quantity of serous pus was discharged. This liquid, which 
until then, had no odour, quickly became intolerable; a 
slow fever supervened, with diarrhoea, and his strength de- 
clined from day to day. On the 2i-th of October the patient 
complained of pain in the left lumbar region, where I dis- 
covered a fluctuating tumour. Compression made upon this 
tumour caused a great quantity of pus to be discharged 
through the puncture, which had opened, and whose edges 
were separated and inflamed. All the symptoms went on 
increasing, the marasmus became excessive, and Peureux 
died on the 29th of January.* 

On opening the body we found a large sinus, which ex- 
tended from the tumour in the groin to the first four lum- 
bar vertebra?, which were carious to a great degree. From 
the tumour in the loins, a large quantity of sanious matter 
was discharged. The abscess which contained this com- 
municated with the sinus of which we have spoken, in the 
spot corresponding to the diseased vertebra?. 

* See noteC. 
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CHAPTER III. 

Of Gangrene. 

GANGRENE is the death of a part of the body ; that 
is, the perfect abolition of its sense, motion, and or- 
ganic action. This last condition is essential to a deGni- 
tion of gangrene ; for all sense and motion of a part may 
be destroyed, and yet its life preserved, as we see in para- 
lysis—a disease in which the organic motion of the vessels 
is not destroyed. 

Gangrene ought not to be confounded with local asphyxia, 
or the state of apparent death of a part ; for, in the last dis- 
ease, the life being only suspended, may be again restored. 
Thus gangrene is to local asphyxia what death is to general 
asphyxia. There are some examples of local asphyxia, in 
which the heat, sensibility, and motion, the pulsation of the 
arteries, in fine, all the phenomena of life, after having 
appeared annihilated for some days, are gradually re-ani- 
mated, and resume all their vigour. De la Motte relates 
the case of a billiard-table boy, whose right hand was so 
asphyxied, by a blow of a stick on the external part of the 
arm, that it appeared dead for ten days ; but at the end of 
this time, the heat returned gradually, the pulsation of the 
arteries was perceived, and the hand restored to its natural 
state. 

When the principal artery of a limb is tied, it has been 
believed by some, that it was deprived of life ; because, 
below the ligature, it showed neither sensation, motion, nor 
pulsation of the arteries. However, k often happens, that 
after having remained in this state some time, it revives by 
degrees. 

It is important to distinguish this state of local asphyxia 
from gangrene ; because othei wise we should be inclined 
to amputate a limb capable of being restored to life, or 
perform operations which wo-.ild be followed by results 
more or less injurious. We shall avoid this serious mis- 
take, if we observe, that in the case of a limb apparently 
deprived of life, the cuticle is not detached, as in gangrene ; 
and we do not find that putrid dissolution, nor the fetid 
odour which is peculiar to this disease. 

Nevertheless, putrid dissolution and gangrene are not 
to be regarded as identical. In fact, mortification always 
precedes the putrid dissolution, or that kind of fermentation 

8 
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•which destroys the organic structure of a part affected witfr 
gangrene, and disengages several of its elements in the 
form of gases of a fetid odour. 

It is true, that in many instances of gangrene, the affected 
part is so speedily separated by sloughing, that the symp-^ 
toms of putrefaction appear almost as soon as those of 
mortification ; but we ought not tbe less to distinguish these 
two states, which have been confounded by several authors. 
We observe them well marked, and regular in succession ; ia 
the gangrene which results from tying the principal artery 
of a limb, and that produced by cold; for in these two cases 
we evidently see that life is extinct m the part, some time 
before the developement of the phenomena of putrefaction. 

"When gangrene is confined to the common integument s, 
and to the subcutaneous cellular tissue, itfeceives the name 
of gangrene simply. It takes the name of sphacelus, when, 
it affects the flesh, the vessels, and the bones themselves ; 
in a word, when a limb is mortified throughout its whole 
thickness. But gangrene and mortification are, in fact, 
but two degrees of the same affection, and the distinction 
which several authors have made between them, are not 
founded on good grounds. In fact, gangrene is the absolute 
death of the part which it affects. If the life of a part be 
not entirely destroyed, it may be recalled, and no gangrene 
exists. Thus the name of gangrene, which has been given, 
to that state of the parts in which the weakness of the vital 
powers only threatens mortification, is evidently misapplied. 

When the cause of gangrene drives to the part affected a 
large quantity of fluids, swelling precedes mortification, and 
the humours confined there soon run into putrefaction. The 
gangrene is then called humid. 

If, on the contrary, the cause of the disease hinder the 
approach of the fluids from the beginning, if it affect a part 
which contains only its natural quantity of them, as this 
cause then acts by coagulating the liquids and the solids, the 
member diminishes in size, the flesh shrinks like tanned 
leather, and is harder to cut than a living part. In this case 
the gangrene takes the name of dry gangrene. 

The progress, the phenomena, and the curative indications 
of gangrene, differ according to the causes which have pro- 
duced the disease. These causes are external or internal. 
We proceed to treat successively of gangrene produced by 
each* 
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ARTICLE I. 

Of Gangrene from external Causes. 

The external causes which may produce gangrene are, 
inflammation, contusion, slow compression, burning, conge- 
lation, and the interception of the course of the fluids. 

Section I. Of Gangrene 'produced by Inflammation. 

Inflammation is one of the most frequent causes of gan- 
grene. It produces it in two very different ways, which are 
•always to be kept in view in the treatment of this disease : 
sometimes mortification results from the violence of the 
inflammatory engorgement ; sometimes it is owing to the 
malignity of the cause of the inflammation, which is the 
most frequent. But this last kind of gangrene is referred 
to that from an internal cause. We shall here treat only of 
'that which results from the intensity of inflammation. 

Life being kept up only by the passage of the blood from 
the arteries into the veins, when the inflammatory engorge- 
ment is carried so far as to intercept entirely the course of 
the fluid, which ought to transverse the vessels of a part, the 
vital motion is extinguished, and the part falls into gan- 
grene. 

When gangrene is a consequence of superficial inflamma- 
tion, such as erysipelas or phlegmon, it is confined to the 
skin and cellular tissue; and it is worthy of remark, that 
this last mentioned part is of all others the most prone to 
mortify. Hence we often find the cellular tissue gangrenous 
without the skin's having lost its life, and sometimes not 
even its colour. This occurs especially after urinary in- 
filtrations ; the urine immediately renders the cellular 
tissue gangrenous. When inflammation, instead of affecting 
the subcutaneous cellular tissue, is seated in the cellular 
tissue between the muscles, or in the substance of them, as 
in comminutive fractures and gun-shot wounds, the afflux of 
humours which ensues, distends the aponeuroses: these 
compress strongly the parts which they enclose, and which 
are the seat of the swelling, and this compression arrests the 
course of the blood, and destroys the life of the whole limb. 
In this case, the gangrene was attributed by Quesnay to the 
strangulation, which he regarded as one of its most frequent 
causes. The opinion of Quesnay having been almost uni- 
versally adopted, it may be proper to inquire, if we cam 
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admit that gangrene is caused by strangulation in the sense 
of this author. According to him, the strangulation results 
from the compression made upon the vessels, and upon all 
the other parts which enter into the composition of a limb 
by the aponeurosis which surrounds it, and by strangulating 
in this manner the muscles and vessels of the thigh, in 
inflammation of this limb, the fascia lata may occasion gan- 
grene. 

But in order that the aponeuroses should produce gan- 
grene by thus strangulating the limbs which they envelope, 
it would be necessary for them to possess a contractile 
power, and that this should be sufficiently strong to tighten 
them to a great degree. Now it is very doubtful, if the 
contraction of the aponeuroses be ever strong enough to 
produce gangrene : for frequently we exercise upon the 
whole length of a limb, by means of bandages, a stronger 
pressure than could be made by the aponeurosis, if it 
were endowed with contractile power ; nevertheless, gan- 
grene rarely results from it. 

However, the aponeuroses contribute to extinguish the 
vital principle in the soft parts, by compressing them ; but 
this compression, which is not at all owing to contractility, 
is only exercised on certain occasions, which I am going to 
exhibit in a succinct manner. 

I suppose, in a complicated fracture of the former, an 
irritating cause, a splinter, for example, runs into the soft 
parts, where it excites a severe irritation. This irritation, 
added to that which the accident has occasioned, and espe- 
cially the irritation of the nerves which it causes, may soon 
produce engorgement of the muscles, and inter-muscular 
cellular tissue, by the afflux of humours which it occasions. 
But as the fascia lata has an extent proportioned to the 
size of the thigh, as it possesses elasticity in proportion to 
the density of its tissue, it follows, that ft yields with diffi- 
culty to the augmentation of the parts it contains, and exer- 
cises by reason of its elasticity, a pressure which confines 
the vessels, and endangers their vital powers. By occa- 
sioning in this way the strangulation of the subjacent parts, 
the aponeuroses contribute to produce gangrene. But 
they do not produce strangulation, except by acting like 
a ring about a finger which has become inflamed. It 
is not the diameter of the ring which is diminished, but 
that of the finger is increased. Strangulation then, which 
is regarded as the frequent cause of gangrene, is only 
a particular circumstance resulting from the swelling oc- 
occasioned by the irritating cause, which attracts the hu- 
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mours into the parts situated under the faseia of a limb, 
as we see oftentimes in comminutive fractures. In some of 
these fractures, the swelling becomes enormous in two or 
three days. Thus, not only the parts situated under the 
aponeurosis, but also the subcutaneous cellular tissue, and 
the integuments themselves, are swollen. 

When gangrene results entirely from the violence of in- 
flammation, and the strangulation which it induces, these 
are its symptoms and progress. 

Inflammation, which was the primitive state of the dis- 
ease, and all the phenomena of which, such as heat, red- 
ness, tension, &c. had risen to a great height, diminish in 
proportion as the engorgement becomes excessive, and this 
seldom takes place before the seventh or eighth day, the 
play of the arteries being hindered by the blood which fills 
them, the heat gradually diminishes, and the part becomes 
cold. 

The tumour sinks, the lively red of inflammation becomes 
more deep, and quickly changes from violet to black. The 
sensibility diminishes, and is soon entirely lost. The mus- 
cular contractility and elasticity are destroyod; the flesh 
becomes compact and clammy, the epidermis is detached, 
and forms phlyctecnse, which contain blackish serum: finally, 
the part exhales a fetid cadaverous smell, the effect of pu- 
trifaction, which has affected the fluids and solid parts. 
This odour sni generis is so characteristic of mortifica- 
tion, that, an experienced surgeon, the moment he perceives 
it, is sure that he is near a person affected with gangrene. 

If the gangrene be superficial, we see an inflammatory 
circle form about the dead part, suppuration com-nences, 
the eschar loosens, and soon becomes entirely detached. 

"When the disease extends more deeply, and the engorge- 
ment affects the whole limb, inflammation also supervenes 
about the dead part; but it is sometimes difficult to know 
whether the gangrene is confined to the skin and cellular 
tissue, or whether it penetrates more deeply : we cannot 
positively ascertain this point, without cutting into the gan- 
grenous parts. If an incision, made to a certain depth, 
occasion pain and a flow of blood, we may conclude that 
gangrene has not seized the whole thickness of the limb ; 
but if very deep incisions cause no pain, it is a proof that 
the limb is gangrenous throughout ; in a word, that it is 
sphacelated. 

The prognosis of gangrene is always unfavourable, since 
it leads to the destruction of a part of greater or less ex- 
tent and importance j but the seriousness of the disease 
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greatly varies, according to its seat, its extent, and the na- 
ture of the parts affected. Gangrene, confined to the inte- 
rior of a limb, and affecting only the skin and cellular tissue, 
is not a very serious disease. Nature separates the eschar, 
and the simple ulcer which follows heals easily and quickly, 
especially when the skin has not been destroyed to a great 
extent. Nevertheless, when gangrene affects the skin which 
covers tendons, bones, and articulations, the prognosis is 
more serious. 

In fact, at the falling off of the eschar, the tendons or 
the bones below are denuded, and almost always exfoliate. 
The joints may be interested, the synovial capsules opened ; 
then the liquid which they contain flows out, the air 
produces an injurious effect upon the articular surfaces, and 
very serious symptoms may ensue. 

"When gangrene penetrates through the whole thickness 
of a limb, and sphacelus takes place, the patient necessarily 
looses it, and the most we can hope is to save his life. 

If gangrene affect a limb near the trunk, it is still more 
dangerous ; for then it either affects the trunk, and the patient 
dies, or the line of demarcation takes place near the trunk, 
and the whole limb is lost. 

Gangrene, affcctinginternal organs, is almost, always fatal ; 
nevertheless, a portion of intestine may mortify, and the 
patient survive. This is sometimes observed in strangulated 
hernia. 

Oangrene presents three general indications. 1st. To 
prevent the disease when it is not yet formed. 2d. To ar- 
rest its progress after it has come on. 3d. To facilitate the 
separation of the eschars, or to cut off, according to circum- 
stances, the gangrenous part, and to treat the ulcer which 
results. These indications are fulfilled by different means, 
according to the cause of the disease. 

In the cure of inflammation which threatens gangrene 
by extreme congestion, the object is to reduce the size of 
the part, and to free it from a surcharge of fluids. Diet, 
bleeding, diluting and cooling drinks, relaxing and anodyne 
applications, are the means by which these indications are 
fulfilled. Bark, which some practitioners have regarded as 
specific against gangrene, would here be injurious, by ad- 
ding to the irritation already existing. 

In certain inflammatory swellings, particular means are 
required to prevent gangrene. When tendinous expansions 
oppose the developemcnt of the swelling, and re-act upon 
the inflamed part, so as to arrest the circulation of the fluids, 
w,e ought, at an early period, to eut them, in order to looseo 
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the limb, and take off the strangulation. In this manner 
we prevent the gangrene of a strangulated intestine, bv 
cutting the herniary ring. 

When these means, carried as far as possible, do not 
succeed, and we see the tumour sink, the heat diminish, 
the redness obscured, the elasticity destroyed, the flesh be- 
coming compact and clammy; when, in fine, we observe the 
signs of the cessation of vital action in the swollen part, 
bleeding is useless, as well as topical emollients. We 
must then have recourse to remedies which excite the or- 
ganic action of the vessels, such as cataplasms composed of 
the powders of aromatic plants boiled in wine, a strong de- 
coction of bark, with comphorated spirits, &e. 

But as, in a very extensive inflammation, gangrene ap<- 
pears first in a part where the inflammation is most violent* 
this part should be treated differently from the rest. If, for 
example, in a violent inflammation of the leg and foot, the 
latter change from red to violet, if its sensibility and heat 
diminish, if, in fine, it be threatened with gangrene, cer- 
tainly it is proper to apply antiseptics to the foot ; while the 
leg, which yet preserves its heat, redness, and sensibility, 
requires emollient relaxing remedies. 

It has been proposed to make, in a part threatened with 
gangrene, scarifications or incisions, to favour the action of 
applications to the parts which are not yet gangrenous : but 
either the vital action has ceased in the affected part; in 
which case, beside the inutility of scarifications, they ex- 
pose it to the contact of the air, and accelerate putrefaction : 
or gangrene does not exist; and in this case scarifications 
are injurious, as well by irritating parts threatened with 
gangrene, and increasing their engorgement, while they 
have yet a certain degree of vital power, as by throwing 
these parts into a state of debility, and thus accelerating 
mortification. Here scarifications produce the same effect 
as in parts extremely infiltrated. We know that these parts 
almost always mortify soon after the escape of the serum. 
The symptoms first appear on the incised parts, and extend 
to its environs. On these accounts, all good practitioners 
forbid every kind of incision, to prevent mortification ; and 
when they do make them, it is only, as we before observed, 
to ascertain, in a doubtful case, the depth of the gangrene, 
and to distinguish it from sphacelus. 

When gangrene has ceased to extend, we should en- 
deavour to fulfil the third indication we have laid down, 
which consists in favouring the separation of the eschars ire 
superficial affections, and amputating the limb, if it be> 
sphacelated, 
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When mortification lias ceased to progress, there appears, 
as we have said, about the gangrenous part (which has 
become truly a foreign body,) a slight inflammation ; the 
vermilion colour of which distinguishes it from that inflam- 
mation which indicates the further progress of the disease, 
and which is of a violet colour. 

The inflammation which surrounds the gangrenous part, 
is quickly followed by suppuration, and then we begin to 
perceive, between the dead and living parts, a line of sepa- 
ration, the depth and breadth of which daily increase. The 
pus is at first a little sanious, and in small quantity ; gradu- 
ally it becomes more abundant, and of better quality, and, at 
the same time, the gangrenous parts lose their connection 
with the neighbouring sound parts. This union diminishes 
more and more, and finally ceases altogether. 

The time which nature employs to separate the dead parts 
from the living, is longer or shorter, according to the 
strength of the patient, and the degree of vital energy in the 
sound parts which bound the gangrene. Thus the skin, of 
which the life is more active than that of the cellular tissue, 
sooner separates from the gangrenous eschars. 

It is, then, truly nature which separates the gangrenous 
parts, by means of inflammation, and the suppuration which 
follows it. If art attempted to affect this suppuration, it 
would cause much pain, and might contribute to the pro- 
gress of mortification, by laying bare parts whose vital 
action is weakened, and often almost extinguished. 

To favour the establishment of suppuration, if the inflam- 
mation be languid, we should employ tonic and strengthening 
medicines ; and, in the contrary case, have recourse to emol- 
lient and relaxing applications. As to the gangrenous part, 
it is commonly covered with a plaster of styrax; but the 
strong odour of this medicine, added to that of the gangrene, 
is insupportable to the patient. Dressing this part is abso- 
lutely useless, because topical applications have no effect 
upon parts deprived of life : it is sufficient to apply to the 
part some substance calculated to check its putrefaction, 
such, for example, as bark in powder. 

When the gangrene is superficial, we ought to cut the 
eschars as they are detached, in order to diminish the infec- 
tious smell they send forth ; but in removing the eschars, 
we must be careful not to stretch, much less to cut, the 
living parts, in order to spare the patient useless and in- 
jurious pain. The separation of the sloughs leaves a simple 
ulcer, which cicatrizes like a wound with loss of substance. 

When gangrene affects an entire limb, we wait until nature 
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has drawn the line of demarkation between the dead and 
living parts, by the developement of the inflammatory circle, 
and then we amputate. There are, however, some examples 
of sphacelated limbs, which have been separated from the 
living parts by the efforts of nature alone. But art should 
spare nature this long and painful labour, during which the 
limb putrifies, and exhales an insupportable odour ; beside, 
the putrid humour continuing in contact with the living 
parts, may be absorbed, and slow fever is a necessary con- 
sequence. These consequences are prevented by amputa- 
tion. But in what place shall we amputate ? Formerly, it 
was advised to amputate in the gangrenous part, in order to 
prevent pain and hemorrhagy : this was at a time when the 
use of the ligature was unknown : afterwards it was pro- 
posed to amputate in the living part, in order to spare 
nature the work of separation. This is the doctrine of 
the present day. If the sphacelus occupy a leg, amputation 
is practised in the place of election, provided the disease 
do not extend beyond it, beeause we must not leave the 
patient an inconvenient stump. If the gangrene should 
extend farther, we should saw the tibia above its articula- 
tion with the fibula. The amputation of the thigh, arm, and 
fore-arm, ought always to be made in the line which sepa- 
rates the dead from the living parts, following, in other 
respects, the rules which relate to this operation, and which 
we shall lay down hereafter. 

But before determining upon the operation, we must be 
very certain that the progress of sphacelus is arrested. This 
precept, applicable to ail kinds of gangrene, regards espe- 
cially that which depends on an internal cause. Premature 
amputation often terminates fatally, compromising at once 
the reputation of the surgeon and his art. 

Section II. Of Gangrene produced by Contusion. 

Contusion, of which we shall hereafter particularly treat, 
is a frequent cause of gangrene. It produces it in two difler- 
ent ways. 1st. By injuring I he texture of the solids, and 
destroying entirely their organic action. 2d. By excessively 
weakening this action. 

In violent contusions, when the organization of the flesh 
is entirely destroyed, the parts should be considered as 
dead, that is to say, gangrenous. Gangrene is then the 
immediate result of the contusion. The fluids contained in 
the vessels of the bruised part are infiltrated ; they putrify, 
and their dissolution is quickly followed by that of the whole 
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part. The disorganization produced by contusion is some- 
times superficial, confined to the skin and cellular tissue, 
constituting gangrene strictly so called ; sometimes it ex- 
tends through the whole limb, and sphacelus ia the result. 

Abandoned to itself, a part entirely deprived of life by a 
severe contusion, quickly falls into gangrene. The living 
parts which border on it, being contused, but in a lesser 
degree, suffer an afflux of fluids, and are consequently 
swollen. Sometimes the swelling and tension are so severe, 
that gangrene soon follows ; and when the affected part is 
large, like the arm, the leg,, or the thigh, the inflammatory 
swelling extends so far as to affect the trunk, and proves 
fatal. Contusion, without being strong enough to disorgan- 
ize the paotS) may, nevertheless, produce gangrene, by so 
enfeebling the organic aetioir of the flesh, that it falls, so to 
speak, under the weight of the liquids which flow into it. 
This enfeebling of the organic action of the flesh is one of 
the most remarkable, and, at the same time, most dangerous 
effects of contusion.. It is accompanied sometimes by interior 
rupture* whence results an infiltration of the blood into the 
cellular tissue,, which accelerates still more the progress of 
mortification. 

In great contusions, the swelling of the parts is not con- 
fined to those of which the organic action and sensibility are 
almost extinguished, and which cannot carry on the fluids 
■which the circulation constantly brings them ;. it extends also 
to the parts on which the instrument acted with less force. 
But as the vessels of these parts preserve all their organic 
action, and their nerves have experienced very great irrita- 
tion, it results that the swelling is inflammatory, and suscep- 
tible of terminating by resolution, by suppuration, or by 
gangrene ; during which time the parts most violently 
contused are soft, flabby, indolent, and almost always be- 
come gangrenous. When the contusion disorganizes im- 
mediately any part, so that its vital action is completely 
destroyed, the treatment to be pursued varies according to 
the extent of the disorganization. If the contusion have 
only disorganized the skin, whether there be a solution of 
continuity or not, we should leave to nature the separation, 
of the deadened parts; apply to the neighbouring parts 
applications proper to prevent too great inflammation, 
to moderate it when it exists, and remove the eschars in 
proportion as nature separates them. But when the con- 
tusion has disorganized a limb throughout its whole thick- 
ness, we should compromise the life of the patient by 
trusting to nature the separation of the disorganized parts. 
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However, if the member affected be small, as a finger, Top 
example, we should not then endanger the patient's life by 
trusting the separation to nature ; but a large irregular 
wound would result ; the healing of which, naturally dif- 
ficult, would be rendered still more so by the presence of 
some splinters of bone, and the cicatrix would be irregular. 
But if we amputate the finger in the articulation next above 
the disorganized part, by preserving flaps of flesh as well as 
the case allows, the wound which follows soon heals, and 
the cicatrix is regular. 

If the member disorganized by a violent centusion be 
large, if it be the foot, the hand, the leg, &c. and we leave 
tiie separation of k te nature, two inconveniences result 
from this conduct ; the first and greatest of which is the risk 
which the patient runs from inflammatory symptoms ; for 
when these symptoms come on, we in vain oppose them by 
copious bleeding, low ^liet, and the other antiphlogistic 
means. The second inconvenience is, that supposing the 
patient escape the primary symptoms, and nature separate 
the disorganized part, an irregular wound follows ; in the 
centre of which we commonly find the bone broken, and 
splinters extending to a distance. The bone becomes dis- 
eased, and prevents the healing of the wound ; and the 
patient, if cured after a very long time, has an irregular 
stump, and sometimes a part of a limb, which is very dis^- 
agreeable and inconvenient by its length, as we observe 
when the foot, or the inferior part of the leg, has been 
sphacelated. When we determine on amputation, we pay 
attention to the impression which the contusion has made 
upon the whole system ; for if there be stupor, general com- 
motion, delirium, general reduction of strength, indicating 
an affection of the sources of sensibility, we may infer that 
the operation would be useless, and we should wait for a 
more favourable opportunity to perform it. 

When the contusion has not been so great as to disor- 
ganize the part, and gangrene is to be apprehended from 
the extent of the swelling, and it quickly appears, we should 
employ the remedies, external and internal, proper to pre- 
vent inflammation : thus we should have recourse to bleed- 
ing once or oftener, according to the strength and tempera- 
ment of the patient, and the violence of the contusion. We 
should employ, during the first days, such remedies as are 
proper to prevent the afflux of fluids, such as resolvents, and 
even repellents. But when there is too much inflammatory 
tension, we should renounce these means, which, by check- 
ing the action of the solids, would produce mortification, 



68 Boyer'e Surgery. 

and in their stead apply emollients to the inflamed partg, 
while that in which the life appears almost extinct, should 
be covered with the tonic antiseptics of which we have 
spoken. If, notwithstanding these precautions, gangrene 
supervene, we should ascertain its extent, and act accord- 
ingly ; if superficial, we should leave it to nature, pro- 
rooting, however, suppuration, and the separation of the 
eschar, by emollient applications : if sphacelus exist, we 
wait until nature has drawn the line of demarkation be- 
tween the living and dead parts, and then have recourse to 
amputation. 

Section III. Of Gangrene produced by slow Compression. 

If a part suffer a strong and continued pressure, its vessels 
become debilitated, the fluids circulate in them with diffi- 
culty, and finally cease to enter them at the end of a longer 
or shorter time ; thus pressure unequally made by splints in 
fractures, particularly of the leg and thigh, often produces 
gangrene in the most prominent parts of the limb. In the 
same way are caused those gangrenous eschars that appear 
on the bodies of persons long confined in bed. They are, in 
fact, produced by long-continued pressure, to which, however, 
the cause of the disease itself may be added ; and, in this 
case, it is the irritation induced by pressure which throws 
the disease upon the part. Thus we remark, in these cases, 
that gangrene extends much more rapidly than when it arises 
from pressure alone. Unclean linen may also render com- 
pression more injurious ; but it is not essential to the pro- 
duction of gangrene, for we often see it in the rich, who are 
able to procure themselves every convenience, and to guard 
against filth. 

When the gangrenous eschars produced by compression 
lead the patients to a change of position, new eschars form 
in the prominent parts, which the last position compresses 
roost. Thus, when a patient, whose sacrum is affected by 
remaining long on his back, changes to one side, new 
eschars form on the trochanter major. Sometimes both 
trochanters become affected in this way. I have seen a bar- 
ber, whom a severe venereal affection confined to his bed 
for a long time, with eschars in all these different parts ; 
he was finally obliged to rest on his knees and elbows, which 
soon became gangrenous, and he died. 

Parts situated under these eschars become, in the end, 
affected by the continued pressure : hence the sacrum is 
often the seat of necrosis. 
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Madame de C— -— had a palsy of the posterior muscles 
of the neck : her head, by its gravity, and the action of the 
flexor muscles, fell forward,* the lower jaw pressed upon die 
upper part of the chest, and its inferior part became gan- 
grenous • a part of the maxilla inferior, divided by the se- 
paration of the eschar, became affected with necrosis, and a 
portion detached itself. I have also seen the acute edge of 
the ear opened in several parts by long-continued pressure. 

When we perceive a patient, after having remained in 
the same position a long time, with some of the parts which 
have borne his weight, red, excoriated, and tbreatened with 
gangrene, we must often change his position, keep him 
very clean, and cover the parts with Nurenburgh or dia- 
cholon plaster, and keep them from being pressed upon, by 
putting hair-pillows above and below them. 

When the eschars are formed, we may cover them with 
plaster of any kind : suppuration takes place, the eschars 
fall off, and leave au ulcer, which is to be dressed as a 
simple ulcer, and is readily healed, provided we can save 
it from pressure. As to the eschars which form on the 
prominent parts of a fractured limb by the pressure of the 
splints, they also should be covered with a plaster, and the 
pressure taken off from them. 

Section IV. Of Gangrene produced by Burns. 

"When a substance, whose temperature exceeds that of 
boiling water, such as red-hot iron, is applied for some 
seconds to the surface of the living body, it disorganizes 
the solids on which it acts, and converts them into gangre- 
nous eschars. Heated substances do not always produce 
gangrene immediately; and in this respect we may com- 
pare the effect of lire with that of contusion. But as we 
shall treat of bruises in a particular chapter, we shall only 
now speak of the gangrene, which is the immediate conse- 
quence of them. 

This gangrene is more frequently produced by solid bo- 
dies, which are good conductors of caloric, and have a 
great capacity for it • such as the metals for example. It 
also often arises from the burning of the clothes, or touch- 
ing a live coal. The mortification in this case is of a black 
colour. An inflammatory circle generally forms a line of 
demarkation between the living and dead parts, the gan- 
grenous eschar separates, and the ulcer which succeeds 
soon heals, if it be not deep. But if the situation of the 
eschar lay bare a tendon or a bone, the cure will be more 
tedious. 
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Gangrene may also be produced immediately, by a heated 
liquid body more dense than water : then the epidermis is 
detached, and the skin is left bare, which, if of a yellowish 
colour, is certainly disorganized. Sometimes the eschar is 
superficial, and affects only part of the thickness of the 
skin. This causes an extensive superficial ulcer. At other 
times, it is destroyed entirely, especially if the injury have 
been received by burning oil, fat, or broth, which has 
penetrated the garments, and been retained some time in 
contact with the part; then the gangrenous eschar affects 
the whole thickness of the skin, and the ulcer which fol- 
lows is much more deep, and more dangerous than in the 
former case. 

When the burn has penetrated to the bone of a limb, and 
it is entirely destroyed, if the patient survive the first shock* 
nature quickly begins the work of separating the dead from 
the living parts ; and we may leave to her the separation, if 
the sphacelus be bounded by an articulation, or terminate 
in the course of a small bone ; but if the line of separa- 
tion be over a large bone, we must amputate at a proper 
time. 

Section V. Of Gangrene produced by Freezing. 

Gangrene is frequently produced by congelation in north- 
ern climates. Very great cold diminishes the organic ac- 
tion of the vessels, blunts the sensibility of the nerves, 
coagulates the fluids, and thus suspends the phenomena of 
life, such as heat, sensative healing of the arteries, &c* 
Hence, parts which have been exposed to intense cold, ap- 
pear dead, and sometimes really are so: but often they 
are in a state of apparent death only, and may be restored. 

Parts which have been frozen, become cold, motionless, 
and insensible. They are somewhat swollen and livid, 
not unlike parts gangrenous from inflammation. If proper 
assistance be not given in time, nature draws the line of 
separation between the dead and the living parts, suppura- 
tion takes place, and the gangrenous limb falls off. It is 
necessary only sometimes to cut a tendon, or some liga- 
mentous part, when the mortification has stopped at an 
articulation. It is very common for parts to fall off in 
this way. I have seen such a separation of the toes, and of 
the metatansai bones of the foot, which hung only by the 
tendo achillis and one of the ligaments of the joint. 

It has been believed, that in extinguishing life, cold acted 
only by coagulating the fluids ; but the phenomena of conge- 
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lation show, that the solids are affected also, and especially 
the vessels and nerves. Cold acts, as \vc have said, upon 
the first, by diminishing; and even extinguishing their action ; 
and upon the second, by blunting their sensibility, and thus 
preventing the exercise of their functions. 

Severe cold does not affect at once all parts of the body : 
those most remote from the centre of circulation become 
eold soonest when that circulation is suspended or diminish- 
ed. Thus the toes, the feet, the lower part of the leg, feel 
most quickly and severely the effects of cold, and congeal 
more speedily than other parts of the body. 

The action of eold is not always confined to external 
parts. "When it lasts a long time, it extends to internal 
organs, and produces the following effects. The nerves un- 
dergo a general and painful irritation, a chilliness extends- 
through the whole body, which becomes pale, rigid, and 
swollen ; sensation and motion are diminished, the circula- 
tion is weakened, the natural heat abates, great anxiety takes 
place, profound sleep comes on ; and, if the action of the 
eold continue, death ensues. In northern countries, persons 
often perish in this manner. 

The effects of cold upon the body are great and severe 
in proportion as the transition has been suddenly made 
from heat to great cold; and even in northern climates, 
where very low temperatures can be supported, a sudden 
increase of cold, especially if attended with wind, often 
causes gangrenous affections, and sudden death. 

Experience has led to a treatment of congealed parts, 
which theory, perhaps, would never have anticipated. Ac- 
cording to the great axiom, diseases are cured by contraries; 
and heat alone would seem proper to combat the effects of 
cold. But all the channels of the circulation being closed, 
the rarification of the fluids closely retained would rupture 
the vessels before they could pass freely in the round 
ef circulation, the parts which we were attempting to 
thaw would become gangrenous, and putrefaction would 
quickly affect them. This is what takes place in frozen 
apples : if we put them by the fire, they lose their taste, and 
quickly rot ; if, on the contrary, we dip them, at intervals, 
into cold water, and wipe them dry, they retain their fla- 
vour, and may be kept a long time. 

The method of treating the effects of cold, as well local 
as general, is as follows. If a part of the body, a foot or 
band be affected, plunge it into the coldest water at hand, 
or cover it with snow frequently changed. This is to be 
continued until the part begin to revive. While this pro- 
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cess is going on, we see the black and violet spots disappear, 
the swelling diminish, and the other symptoms gradually go 
off. We judge that the part is restored, when it becomes 
soft, warm, red, and sensible. This is the time to employ 
means to restore the organic action of the vessels. Fric- 
tions with warm flannels, and spirituous aromatic fomenta- 
tions, or warm discutient poultices, are to be applied; at 
the same time we are to give internally cordial stimulating 
draughts, in order to revive the languishing circulation, and 
impart to the blood such an impetus as will carry it through 
the vessels of the congealed parts. 

If the congelation have affected the trunk; if apparent 
death, or general asphyxia take place, we should make use 
of the same means; cover the body with snow, and rub 
snow on every part of it ; or if snow cannot be had, very 
cold water may be employed ; and as soon as the patient 
shows some signs of life, we should put him into a bath 
slightly warmed, and gradually augment the heat of it. 
Aromatic and spirituous frictions may also then be used. 
As soon as the patient can swallow, cordials, and especially 
ammonia, are to be given to rouse the organic action of the 
solids, and excite the motion of the blood. These means 
ought to be continued a long time, and we are not to despair 
until putrefaction commences. Experience has taught us 
that persons who have been frozen, and believed to be dead, 
have been restored to life at ihe end of several days. But in 
this case, as in that of partial congelation, the affected part 
ought to be placed in a temperature little above that of the 
open air. 

In local congelation, when assistance has been given too 
late, or congelation has entirely destroyed the life of the 
part, we must wait until the gangrene is defined. When we 
see the inflammatory circle appear above the mortified part, 
when suppuration is established, we are then to decide if we 
will leave to nature the separation of the part, or if it be not 
better to amputate. 

Section VI. Of Gangrene produced by Interception of the 
Course of the Fluids. 

This kind of gangrene may be caused by tying or com- 
pressing the principal arteries of the part. 

If we tie the principal artery of a limb, and the collateral 
branches do not furnish by their anastomoses sufficient blood 
for its nourishment, gangrene takes place. It is particularly 
in those wounds where a large vessel has been opened; or 
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after the operation of aneurism, that we see gangrene come 
on for the want of nourishing fluids. In these cases, the 
limb gradually becomes cold, unless we keep up an artificial 
heat, • which might, on a slight examination, appear like 
natural heat. It becomes doughy, its sensibility diminishes, 
a great weight is felt in it ; the beating of the artery is no 
Ion ger perceived, but the limb is not yet gangrenous. Heat 
and sensibility have been known to return eight days after 
the appearance of symptoms indicating the loss of its life. But 
when gangrene results from the interception of the course of 
the blood, the epidermis becomes detached, the limbs change 
colour, become blueish, then greenish and fetid, like a body 
whose dissolution has commenced. Then it is truly gan- 
grenous, and soon becomes putrid. Sometimes the gangrene 
is confined to the middle of the leg, as has been often ob- 
served after the operation of popliteal aneurism. Sometimes 
gangrene extends up to the ligature, rarely above it. 

When nature has established a line of demarkation be- 
tween the gangrenous and living part of the limb, we must 
not defer amputation too long, lest the patient's strength 
fail, so as to render the operation useless. 

"When, after tying the principal artery of a limb, some 
eschars only appear, which are confined to the skin, they do 
not always depend upon the want of nourishing fluids. 
Sometimes they are occasioned by pressure from surround- 
ing bodies: thus after the operation of aneurism, I have 
seen eschars appear on the toes and on the back of the foot, 
from deficiency of nourishment, while pressure produced one 
on the external ankle. The eschars are to be covered with a 
simple plaster in order to promote suppuration, and a de- 
tachment of them, which is not commonly obtained in this 
case before a long time. 

We have said that the course of the fluids might be inter- 
cepted, so as to produce gangrene by compression. In fact, 
if we apply upon a part of the limb circular compression, 
sufficient to intercept the course of the venous blood, the limb 
soon swells, becomes livid and gangrenous. This is humid 
gangrene, and that produced by tying the principal artery of 
the limb is of the same kind. But if compression be made 
on the whole limb, by means of a very tight bandage, which 
arrests alike the circulation of arterial blood, venous blood, 
and lymph, then the volume of the limb considerably dimi- 
nishes, and sometimes atrophy, sometimes dry gangrene 
follows. Atrophy may come on, if the limb was perfectly 
healthy, before the compression ; if otherwise, dry gangrene 
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may supervene. This is a rare case j however, I shall relate 
an example. 

A young man received the contents of a fowling-pieoe in 
his leg, which fractured the hone ; but the fracture was not 
eomminutive, because the shot were small. The leg was 
dressed with a very tight roller, which covered not only the 
leg but the foot; nourishing fluids could not pass into the 
limb ; it grew much smaller, and was affected with dry gan- 
grene. When sphacelus had appeared he was brought to the 
Charite. He was very weak, his leg extremely thin, its mus- 
cles sunken and black, with the appearance of smoked beef. 
One could cut them without drawing blood, or exciting the 
least pain. The debility of the patient not permitting us to 
amputate, we disarticulated the fibula, and sawed the tibia 
two inches below the place where the gangrene had stopped. 
But hospital gangrene came on, and the destruction of soft 
parts extending to the articulation of the knee, we were 
obliged to amputate the thigh. 



ARTICLE II. 

Of Gangrene from an internal Cause. 

We consider as gangrene from an internal cause: 1st. 
Gangrene produced by the malignity of the cause of inflam- 
mation. 2d. That which supervenes in the course of a ma- 
lignant or putrid fever. 3d. That which has received the 
appellation of dry gangrene. 

Section I. Of Gangrene produced by the Malignity of 
the Cause of Inflammation. 

When gangrene is produced by the malignity of the cause 
of inflammation, it is called malignant or gangrenous in- 
flammation. We may refer to this kind of inflammation, 
carbuncle, malignant pustule, &c. of which we shall treat 
particularly hereafter. 

The progress and phenomena of gangrenous inflammation 
are not always the same. Sometimes the disease appears 
under the form of erysipelas. The diseased part is of a 
deeper red than ordinary erysipelas. The patient feels a pain 
and heat more or less acutely in the part ; it then becomes 
cold and insensible, and presents to the touch a solid com- 
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pactuess, having nothing of the tension which belongs to 
ordinary inflammation, nothing of the elasticity which the 
fluids give to living flesh ; it becomes covered with black 
spots, which rapidly extend ; the patients lose at once their 
feeling; they are generally calm; the pulse is weak and 
frequent ; it sinks, and they die when the gangrene is very 
extensive. There is a resource when the gangrene is cir- 
cumscribed and limited to a certain space. 

At other times, gangrenous inflammation affects a whole 
limb, and appears on the surface of those excessive swellings, 
which arise in communicative fractures. The part affected 
acquires suddenly a considerable size ; it is at first hot, 
tense, and painful ; but it soon becomes cold, insensible, and 
slightly doughy. The inflammatory redness, the shades of 
which are greatly varied in this kind of gangrenous inflam- 
mation, soon assumes a blackish colour more or less deep ; 
the pulse is small and tremulous ; the prostration of strength 
excessive ; the patient is in a tranquil delirium, with frequent 
hiccup ; the body is covered with a cold sweat, which is 
soon followed by death. The progress of this kind of in- 
flammation is sometimes so rapid, that the patient dies in 
twenty -four hours; at other times he lives three or four 
days. 

Malignant or gangrenous inflammation, under whatever 
aspect it appears, is always caused by a morbid principle 
diffused through the animal economy, and killing the part 
where it is collected. 

This inflammation is in general very dangerous, especially 
when the efforts of nature to throw it off have been insuffi- 
cient ; for in this case a part of the morbid principle remains 
in the animal economy and proves fatal. But if the efforts 
of nature have thrown off the cause of the disease, life is 
preserved at the expense of the part affected. 

The general indication which most naturally presents it- 
self in this affection, is to strengthen and animate the weak 
and languishing vital principle, that it may resist the malig- 
nity of the gangrenous humour. Bleeding is improper, since 
it weakens the organic action, and instead of arresting the 
progress of the disease, greatly accelerates it. We are not 
then lightly to have recourse to this remedy in languid in- 
flammations, which tend strongly to gangrene. There are 
numberless examples of inflammatory diseases, caused by 
malignant substances, tending directly to the extinction of 
the vital principle, in which bleeding would have no other 
effect than to accelerate death. 

In order the better to understand the particular indications 
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in the treatment of gangrenous inflammation, we should 
consider its two different states, viz. that in which it is still 
advancing, and in which the life of the part is not entirely 
extinguished; and that in which the gangrene is complete, 
and inflammation ceases to extend from its circumference. 
In the first case, far from opposing the progress of this 
inflammation, we should excite it. It depends, as wc have 
said, upon a malignant cause, which we should endeavour to 
expel by supporting the languid powers of the system with 
tonics and cordials, active resolvents, and even sinapisms. 

In the second case, that is where all the inflamed part is 
mortified, we should administer cordials, and promote suppu- 
ration by emollient applications, when we see the inflam- 
matory circle, which indicates the commencement of the 
process of separation. If, however, no such circle appear, 
we may touch the edge of the dead parts with a solution of 
mercury in nitric acid, or some other liquid caustic, so as to 
occasion sufficient inflammation and suppuration to throw off 
the eschar. 

If a whole limb be affected, we must amputate after the 
sphacelus is arrested and defined. If we amputate before, 
the stump will mortify. 

Section II. Of Gangrene which appears in the Course 
of a Malignant Fever. 

Gangrene which comes on in the course of a malignant 
fever, may affect a part previously diseased, or one that is 
not so. A person with gonorrhoea and inflammation of the 
prepuce, will very probably lose this part from gangrene. 

We have had several cases of this kind in the Charite. In 
one, the penis sloughed off smoothly ; in another, so irregu- 
larly, that we were induced to amputate it ; in a third, the 
prepuce and gland alone were destroyed. 

When there is no point of irritation caused by a local 
disease previous to the fever, it is often a part irritated by 
uncleanliness, or by pressure, or the weight of the body that 
nature selects for the deposition of the morbid principle : 
thus are formed the gangrenous eschars which appear at the 
posterior part of the pelvis, in putrid or malignant fevers. 
We must not confound these eschars with those of which 
we have before spoken, and which are produced entirely by 
pressure. 

Whatever be the seat of these kinds of gangrene, they are 
regarded as symptomatic, when they appear in the com- 
mencement or height of the disease, without arresting it. 
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and without having fixed periods, any more than the dis- 
ease itself; and as critical, when they cure it. There 
are many examples of acute diseases terminated by gan- 
grene of the part. These gangrenes arc salutary, when 
they are advantageously situated, and are not of too great 
extent. 

When the gangrene which comes on in the course of an 
acute disease, is confined to the skin and cellular tissue, we 
leave to nature the separation of the eschar. When gan- 
grene affects the whole thickness of a limb, art aids nature 
in the separation and amputation of the sphacelated part ; 
but the operation, as we have said, must not be had re- 
course to until all the morbific principle is deposited, the 
mortification is fixed, and its limits perfectly defined. 

Section III. Dry Gangrene. 

Dry gangrene is that which is not accompanied by swell- 
ing, and which is followed by a drying, which prevents the 
dead part from undergoing putrid dissolution, without pre- 
serving it from the infectious odour characteristic of mor- 
tification. 

This kind of gangrene almost always affects the lower 
extremities, where the vital action is weakest, perhaps on 
account of their great distance from the centre of circula- 
tion. It is most common in old age : it attacks men rather 
than women. 

The symptoms of dry gangrene present many varieties ; 
sometimes the part affected begins to grow pale, because, as 
we shall presently say, the disease first affects the vessels 
that carry the fluids to the dying part, and because heat 
ceases with the action of the arteries. These vessels do not 
contract by their own elasticity. The mortified flesh be- 
comes more firm, more difficult to cut than living parts, 
and resembles leather. In this case, if we amputate the 
gangrenous member far above the place where the disease 
seems to terminate, the patient feels nothing. The flesh is 
not putrified, like that of a man recently dead ; a little black 
blood alone escapes. 

Patients sometimes experience a sensation of burning 
heat, although the part is actually cold : sometimes they 
feel a very painful sensation of cold. There are some dry 
gangrenes, which affect a part without causing pain ; the 
patients only experience a sensation of weight, of stupor or 
numbness, and slight cold. 
Dry gangrene is prodded and followed by considerable 



78 Boyer's Surgery. 

changes in the colour of the part. Commonly the place 
which is threatened with mortification becomes red, and as 
if a little inflamed, without, however, any swelling, tension, 
or remarkable heat. The brightness of the red is quickly 
obscured, and it changes to a livid, and then to a black 
colour. Where the gangrene extends, it is preceded by the 
redness of which we have spoken, which may be regarded 
as the fore-runner of mortification ; and as this redness pro- 
gresses, we foresee the progress of the disease, and judge of 
its state by the changes it undergoes. 

Blackness is one of the principal characteristics of dry 
gangrene, hut it is not inseparable from it. We find in 
authors examples of gangrene, in which the affected parts 
became of a sallow white. This variety of the disease, 
which is very rare, is called white gangrene ; the change 
of colour which takes place, does not always come on gra- 
dually, as we shall presently say, for sometimes the skin 
and flesh blacken immediately. 

Dry gangrene is not usually accompanied by phlyctsense; 
I say commonly, because we find several observations which 
assure us that gangrene may be dry, although accompanied 
by phlyctsenaj. Sometimes the epidermis is detached, with* 
out forming phlyctsenre ; at other times the skin and flesh 
dry, and become as arid as if they bad lain in the sun, or 
been smoked. 

While the phenomena of which we speak appear in the 
affected part, if the patient have not experienced any disease 
previous to the gangrene, the rest of the body is in good 
state, excepting sometimes lassitude, and extreme weakness 
of ihe pulse. When the cause of the disease has been en- 
tirely deposited upon the affected part, and the progress of 
gangrene is arrested, the lassitude disappears, the pulse 
becomes stronger, and we soon see, about the gangrenous 
part, the red and vermilion circle of inflammation, which 
announces the efforts of nature to separate the dead from 
the living parts. But when the cause of the gangrene is not 
entirety deposited upon the affected member, and part of 
this cause is diffused through the animal economy, the 
strength diminishes more and more, delirium supervenes, 
the body is covered with a cold sweat, and the patient dies. 
The progress of dry gangrene, usually very slow, is some- 
times extremely rapid. There are examples of these gan-r 
grenes, which have been a year in extending from the great 
toe to the knee, while others have extended from the great 
toe to the abdomen in less than three days. This difference 
in the progress of dry gangrene doends no doubt on the 
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quantity and activity of the cause of the disease. The prog- 
nosis is very unfavourable, when this disease depends on 
an internal cause. According to Fabricius Hildanus, during 
forty years practice, none of his patients escaped death. 
Nevertheless, we find in authors a great number of cases of 
dry gangrene which have terminated happily, with the loss 
only of the part affected. 

The causes of dry gangrene are external or internal. The 
external, which are very rare, act by intercepting directly 
the course of the blood, and expelling the fluids from the 
part they affect; such as long compression of which wc 
have spoken. The internal causes act by extinguishing 
the organic action of the arteries of the parts. These causes 
are of several kinds. The venereal virus and scurvy some- 
times produce dry gangrene. The causes of acute diseases 
deposited upon a part, may produce sudden mortification, 
without previous swelling or inflammation ; but more com- 
monly dry gangrene is not preceded by any other disease, 
and the cause which produces it is not known ; neither its 
source, nor its nature, nor its mode of action. Extreme old 
age, and exhaustion, have been regarded as the most fre- 
quent causes of dry gangrene. It is certain that this disease 
attacks most frequently old and worn-out men ; but it is not 
equally certain that it arises entirely from the exhaustion 
brought on by old age, since we see a great number of worn- 
out old men who are never affected with this disease, while 
others, much stronger and younger, are numbered amongst 
its victims. Nevertheless, it cannot be denied that old age 
greatly predisposes to dry gangrene, by favouring the action 
of the cause of this disease, perhaps even by giving birth to 
it, especially in persons who have abused the pleasures of 
love, and are tormented with the gout. 

Among the causes of dry gangrene, there is one which is 
introduced into the body through the medium of aliment ; 
this is the spurred rye. This name is given to a kind of 
rye whose stalks are only six or seven inches long, horned, 
and contain only some black grains without. The spurred 
rye is abundant in rainy seasons and damp situations : hence 
the gangrene which it produces becomes epidemic, as often 
as the wheat is scarce, and the poor are obliged to eat it 
when it is too new. The epidemic commences with the 
harvest, and terminates some months after it is over. It 
attacks men oftener than women, and the feet oftener than 
hands. 

The symptoms of this disease are local and general. The 
extremities of the members first became numb, and motion 
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is greatly impeded. Dreadful pains take place deep in the 
part, which are increased by heat, and somewhat diminished 
by cold. This pain, which commences at the extremities oi" 
the toes, affects the foot, the heel, and the thigh ; or per- 
haps from the extremities of the fingers it extends to the 
fore-arm, and to the arm, and terminates in a gangrene, 
which blackens and dries the parts, and causes them to fall 
off after several months. Some have been seen who have 
lost a leg, some an arm. There are patients who expe- 
rience no pain, and who lose one or more toes without feel- 
ing it. A few lose their noses. 

The general symptoms are as follows. The disease com- 
mences with lassitude without fever ; the face and the whole 
body become pale ; the abdomen swells, and beeomes hard ; 
the patient becomes stupid, and his mind is weakened in 
proportion to the progress of the disease. The excretion of 
urine and fseces is not interrupted, but the latter becomes 
fetid ; the body wastes rapidly ; the pulse is small, and so 
feeble as to be scarcely perceptible, except in the paroxysms 
of pain ; for then there is a slight degree of fever, and a 
little sweat on the head and epigastrium. The patient 
nevertheless preserves his appetite ; but hot food disagrees 
with him, occasionally causing sweats. 

Dry gangrene presents three general indications : to pre- 
vent the disease, to arrest its progress, and to cure it when 
it has come on. To prevent dry gangrene, we must destroy 
the cause of the disease, or hinder its effects. This is easy, 
when the cause is an external compression which we can 
remove, and whose effects we can counteract, by taking the 
precautions already pointed out. But dry gangrene is rarely 
produced by compression. This disease, as we have said 
already, almost always depends upon an internal cause, 
which usually extinguishes the vital action of the vessels of 
the parts. Now no known medicine possesses the power of 
destroying the internal causes of gangrene, and preventing 
their effects ; so that, when gangrene has once appeared, 
it continues to make progress, in spite of the opposition of 
art, until the cause which produced it is entirely deposited 
upon the part which it destroys. 

Bark has been recommended by several very respectable 
English practitioners as the great specific against gangrene 
in general, and particularly that depending upon an internal 
cause. But late observations demonstrate, that it has no 
immediate action upon the cause of the gangrene, and that 
it acts only in arresting the progress of the disease, and favour- 
ing the separation of dead parts, produces its good effects as 
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a very powerful tonic. In this respcot, bark 19 one of the 
best remedies that can be employed. In gangrene from 
internal causes, with weakness of pulse, and extreme pros- 
tration of muscular power, we cannot use the bark too 
soon ; but when the gangrene is preceded by violent inflam- 
mation, we are not to administer it, until the inflammatory 
symptoms have passed by, the mortification is manifested, 
and weakness and sinking begin to take place. In giving the 
bark at this time, we have only in view the raising up of the 
strength, and aiding the separation of the gangrenous part. 
In gangrene, when we perceive bark is proper, it is best 
to give it in substance. But this is often attended with a 
great inconvenience. The stomach cannot bear it in this 
ibrm ; nevertheless, its different preparations do not answer 
so well as the powder itself. We must, therefore, help 
the stomach to support it, by using, at the same time, a 
little generous wine, or brandy and water. As to the dose 
of this medicine, the rule is, always to give as much as 
the stomach will bear. In general, we ought not to expect 
good effects if the patient cannot take an ounce in twenty- 
four hours. A much greater quantity is often given with 
great success. 

The prostration of the strength, and the extreme weak- 
ness of the pulse, in dry gangrene, and in all kinds of gan- 
grene, depending upon the diffusion of a deleterious princi- 
ple upon the animal economy, naturally indicate cordial 
remedies. The use of them is very ancient; but experi- 
ence has demonstrated the little success of these remedies; 
and since the bark has been employed, most of the cordial 
preparations, of which the ancients made so great use, are 
rejected. Their place is supplied by ,old wine, in which 
the bark is macerated, or which is given alone, in doses 
proportioned to the patient's weakness. 

In certain dry gangrenes, there is more to hope from re- 
gimen than medicine. This is exemplified by the following 
facts, reported by Quesnay, in his treatise on gangrene. 
A man who drank wine freely, was affected for several 
months with dry gangrenes, which came on, from time to 
time. M. De la Peyronie thought proper to forbid him the 
use of wine, and to oblige him to use milk and water, as 
his only food. The gangrene ceased, and did not return. 
Exhaustion, and old age, which give me to this complaint, 
or which, at least, predispose to it, more or less, point out 
the propriety of antiseptic and strengthening food; and 
these aliments ate equally indicated in all kinds of gan- 
grene where the strength is lost. 

11 
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The second indication in dry gangrene, relates particularly 
to the violent pain by which the disease is sometimes pre- 
ceded. These pains depend upon the action of the cause of 
the disease, upon the nerves of feeling, and cease only 
when they are completely disorganized. Opium offers a 
resource against these pains, more certain than the anodynes 
commonly used at the present time. Given internally in a 
proper dose, and applied even externally, it not only mode- 
rates the pain, but it contributes also to arrest the progress 
of the disease, as we shall see hereafter. 

The third indication is to favour the separation of the 
dead parts from the living. This separation is the work of 
nature entirely, and ought to be trusted to her. Formerly 
the eschars were removed, and deep scarifications were made; 
but experience has taught us, that these operations are 
always injurious. The efforts of nature to separate the- 
gangrenous parts, are preceded, as we have said, by an in- 
flammatory circle, of a vermilion red colour, /which is 
quickly followed by suppuration, which separates the gan- 
grenous parts. To favour the suppuration, a simple diges- 
tive plaster is applied over the inflamed parts. In pro- 
portion as the eschars separate, the detached edges are to 
be cut off, and after the complete casting off of the dead 
parts, a simple ulcer is left behind. We are speaking 
of gangrene confined to the skin and cellular tissue; if 
it affect one or more toes, it should be treated in the same 
way. 

But if gangrene affect a whole limb* we wait until na- 
ture forms the line of demarkation, and then amputate above 
it, if the patient be strong enough to support the operation. 
If otherwise, we cut off the limb as near as possible to the 
living parts, and embalm the stump (if I may be allowed 
the expression) in balsamic remedies. The end of the 
stump separates like an ulcer, and more easily than the 
whole limb* the resection of which would be very incon- 
venient, and would hinder the cicatrix from forming. But 
experience has taught us, that we may safely leave to na- 
ture the separation of the portions of bone, the gestation of 
which would be very inconvenient, and could not be made 
near enough to the flesh without wounding it, and with 
tearing open the tender cicatrix. Moreover, we should not 
be certain of taking away all the mortified part ; and if we 
must wait until nature separates the rest, the operation 
will have been useless. The separation of the dead bone 
will take place after a time; sometimes in two months, 
sometimes in four, sometimes not till a year. While na~ 
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ture is at work at this operation, the surgeon has nothing 
to do, but to dress the nicer, and to support the patient by a 
proper regimen. 

Pott has described a kind of gangrene which resembles 
that of which we have just spoken, in which he gave opium 
internally, with great advantage. We shall state, very 
briefly, what this author says on this subject. 

It attacks the lower extremities, sometimes with a slight 
pain ; sometimes without any. But generally the patient 
experiences, at night especially, a great uneasiness through- 
out the whole teat and ankle, before the parts show the least 
symptom of disease. 

Commonly it commences with a little black or blueish 
spot, on the inside or at the end of one or more toes. At this 
spot we find the cutis always a little detached, and the skin 
beneath of a deep red colour. It now becomes visible at the 
upper or lower side of the affected toes. When it reaches 
the foot, the upper part is first diseased, and becomei 
swollen, red, and blistered. The disease varies in different 
persons — sometimes it is slow, and takes considerable time 
to pass from one toe to another, and thence to the foot and 
instep ; again its progress is rapid and cruelly painful. 

Both sexes are subject to this disease ; but for one wo- 
man whom Pott saw affected, he saw at least twenty men. 
At first he thought it most frequent among the rich and 
voluptuous, who eat and drink much more than the poor 
who w ork for a living. It often attacks old persons ; but it 
is not peculiar to advanced age. It is not generally preceded 
or attended by any visible disease of the part, or of the con- 
stitution. Pott, however, thinks it mostly attacks those who 
have had vague pains in the feet, which they have called 
gouty ; and more rarely, those who have decided and regular 
gout. Some have thought it depending upon an ossification 
of the vessels j but Pott found this notion to be mere con- 
jecture. 

Long experience proved to him, that bark and stimulating 
topical applications are of no use in this disease. He gave 
bark in decoction, in extract, and in substance ; he combined it 
with nitre, the earbonat of potash, with snake-root and musk, 
and always the gangrene went on, perhaps a little more 
slowly, until the patient died. 

But although Pott derived no benefit from the use of bark, 
his success was complete when he gave opium, which he first 
did to abate the pain. In this patient the gangrene had 
made such progress, that at the end of fifteen days the small 
toes were entirely mortified, and the great toe had become 
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very black, and the foot much swollen and altered in its co- 
lour ; the pains were so severe as to produce constant insom- 
nium. Pott gave to this patient at first, two grains of opium, 
which not having produced the desired effect, he repeated them 
next day with some benefit. He continued to give two grains 
morning and evening for three days, at the end of which 
time the patient was perfectly easy, and the state of the foot 
and instep was more favourable. Encouraged by this suc- 
cess, he gave a grain every three or four hours, watching its 
narcotic effect, and regularly opening the bowels by clysters. 
At the end of nine days from the first use of opium, the swel- 
ling of the foot and instep had entirely disappeared ; the skin 
had recovered its natural colour, and all the mortified parts 
began to separate ; at the end of a week, they had fallen off. 
The pus was healthy, and the granulations red. The use of 
opium was continued, until the complete separation of the 
gangrenous parts. As the ulcer discharged, the dose of 
opium was lessened, until it was entirely omitted. 

Pott afterwards gave opium in many similar cases, and he 
is convinced that this remedy is very efficacious in the kind 
of mortification of which we speak, and that he has saved 
many patients by the use of it. He confesses, nevertheless, 
that it has sometimes failed ; but under circumstances which, 
he thinks, excuse its want of success. He does not propose 
opium as an universal and infallible specific in this disease, 
but as a remedy, which has saved many, who would have 
died under any other treatment. 

He very properly disapproves of applying stimulating sub- 
stances to the part, and advises to wet it with a soothing 
liquid, such as warm milk, in order to ease the pain which 
almost always occurs. He also disapproves of scarifications, 
which some surgeons advise, when the black spot appears, 
or when the epidermis begins to detach itself. As he has 
merely in view to sooth and relax, he advises only emol- 
lient applications, and recommends leaving to nature the 
separation of the toes, so as to prevent the irritation which 
cutting some parts might occasion, when their vital pro- 
perties were not yet extinct. 

Besides the different kinds of gangrene of which we have 
spoken, there is yet another, which attacks, under certain 
circumstances, almost all the cases in a hospital ; and which 
has been called the Hospital Sore. But as this affects solu- 
tions of continuity, we shall speak of it when treating of the 
complication of wounds. 
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CHAPTER IV. 

Of Burns. 

A Burn is an injury produced by the action of a heated 
substance upon any part of the living body. It may 
exist in very different degrees, according to the nature of 
the heated substance, the quantity of caloric it contained, 
and the length of time it was applied. 

Bodies capable of producing burns, act with greater en- 
ergy, in proportion as they contain a larger quantity of free 
caloric j and their capacity for caloric, is, in general, in 
proportion to their density. Hence, solid dense bodies, 
such as the metals, heated to a red heat, produce much 
deeper burns than liquid bodies entirely saturated with ca- 
loric. Among these last, simple boiling water burns much 
less than water holding a saline matter in solution, by 
which its density is increased. Fat liquids burn more than 
broth, broth more than milk, and water least of all. 

Burns vary according to the continuance of the applica- 
tion of the heated substance. If it remain a long time in 
contact with a living body, the burn is more deep; if 
otherwise, it is superficial. Thus, boiling water falling on 
the hand, produces a more superficial burn than boiling 
water falling upon the clothes. Burns are generally more 
superficial, when they affect the parts habitually exposed 
without covering, because the epidermis is thicker. Thus, 
persons used to rough work can hold in their hands with 
impunity a burning coal, which would, upon the slightest 
contact, burn the hands of others. 

There are three degrees of burns, which it is necessary 
to distinguish, because each requires different treatment. 

In the first degree, the effect of the burning body pro- 
duces only a lively irritation, which attracts the fluids to the 
part, and a cutaneous inflammation, which resembles ery- 
sipelas. 

If the burning body act more promptly, it not only irri- 
tates, but the irritation is so severe as to produce phlyctscnse, 
which exposes the nerves of the skin, and a superficial ulcer 
ensues, like that arising from a blister. This is the second 
degree. 

Lastly, if the burning body act with still more power, 
and its application be continued for a longer time, it disor- 
ganizes the part which it touches ; and this part is con- 
verted into a crusty eschar : and if the burning body be not 



£6 Eoyer's Surgery. 

such as to dry it, it changes the eschar to a yellow or grey 
colour. In both cases the part is dead, and the gangrene 
is soon surrounded by an inflammatory circle, which an- 
nounces the efforts of nature to separate it from the living 
parts. 

All burning bodies are not capable of producing the three 
degrees of burns. The sun for example, produces a cuta- 
neous inflammation of the first degree; but it may produce 
the second, by detaching the cutis to a greater or less ex- 
tent. Boiling water, or fatty substances, produces gene- 
rally the first or second degree ; but the application of a 
hot iron to the skin, converts it into a yellow eschar when 
it only touches for an instant, and a dry black eschar when 
it remains only a few seconds. We have the three degrees 
of burning exemplified, in the use of moxa. If the dura- 
tion of its application have been very short, the first de- 
gree only ensues ; if longer, it produces blisters ; if longer 
still, it causes a yellow eschar; if we burn two or three 
cylinders of cotton on the same place, the eschar becomes 
dry, black, and crusty. 

These three degrees of burns exist separately only in the 
definition ; in nature they are usually combined. The first 
degree can alone occur without either of the others; the 
second degree is always accompanied with the first ; and the 
third, with the first and second. 

If we consider burns, produced by combustion of the 
garments, (a frequent accident among women and children,) 
we see that certain parts, burned to disorganization, show 
eschars either yellow, or crusty and black ; other parts show 
only small blisters, on the edges of which we see merely a 
slight degree of erysipelatous inflammation. Thus these 
three degrees are united in considerable burns. 

The phenomena of burns vary according to their de- 
grees. In the first degree, the part is red, slightly swollen, 
hot, and painful; in the seeond, blisters filled with yellow se- 
rum, are added to these symptoms. They sometimes appear 
at the moment of the accident ; sometimes the day after, 
sometimes after the expiration of several days. In the 
third degree, the part presents a gangrenous eschar, 
sometimes black and crusty, sometimes soft and yellow. 

The pain which accompanies a burn, is always very se- 
vere : in general it is more intense when the skin has only 
been burned at its surface, so as to detach the epidermis, 
than when its organization is destroyed. In very extensive 
burns, the pain is so violent as to produce convulsions, and 
even tetanus. 
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Whatever be the degree of the burn, if it be small in ex- 
tent, its effects are confined to the part ; but when it is 
very considerable, and especially when it is situated in the 
abdomen or chest, irritation is communicated to the whole 
nervous system, fever is brought on, and the disturbance in 
the animal economy goes so far as to cause death ; or if 
the patient survive the first shock, violent fever eomes 
on, and he dies between the twenty-fifth and fortieth day. 

The diagnosis of burns is drawn from different circum- 
stances, and the examination of the parts affected. We 
judge of the degree of the burn by the phenomena which 
attend it, by the nature of the burning body, its heat, and 
the duration of its application. 

But it is often difficult to know exactly the extent and 
depth of a burn, before the inflammation has reaehed its 
acme, and the affected parts assume a colour, which leaves 
no doubt of this disorganization. This usually takes place 
between the ninth and the twelfth days, and it is this, without 
doubt, that has given rise to the popular error, that burns 
continue to extend until the ninth day. This prejudice 
is unfounded; all the disorder exists from the beginning, 
but it is often difficult to discover, and this is what surgeons 
should be aware of, lest they promise what they cannot 
perform. 

The prognosis of burns varies according to the degree and 
extent of the disease, and the nature of the part affected, 
and the age and constitution of the patient. 

When a burn is slight, it is a disease purely local, a 
slight inflammation whose symptoms are confined to the 
affected part, while the health suffers no change ; but if the 
burn be extensive, all the solids become irritated, and fever 
ensues as in great inflammations. If it be still more exten- 
sive — if a limb or a large part of the body be burned, the 
fever is very violent ; it is attended with excessive thirst, and 
a sense of internal heat. The patient suffers great pain in the 
burned parts, and dies after some days, sometimes in twenty- 
four or thirty-six hours. This is what happens to workmen 
who fall into the ley of soap-makers, into hot solutions of 
saltpetre, or who are burnt at a fire, &c. 

Burns are more dangerous in children than adults; when 
they affect parts of delicate structure they are worst. A 
burn of the eye, for example, however slight, endangers its 
loss. In general they are worst in parts which are habitually 
exposed, as the hands, neck, face, &c. becatise, when they 
are deep, they almost always leave unsightly scars, and 
sometimes lead to preternatural adhesions, changes in the di- 



88 Soyer's Surgery. 

rection of parts, and (he obstruction or obliteration of natu- 
ral passages. In cachectic persons, and especially those 
who are scorbutic, a burn, however light, often degenerates 
into an untraceable ulcer: thus we see how important it is 
in the prognosis to attend to all these circumstances, lest 
the surgeon be blamed for evils that are inevitable. 

There is perhaps no disease whose treatment accords less 
with theory than burns. They were long treated empiri- 
cally, and each practitioner boasted of the success of par- 
ticular remedies ; one advised emollients, another astringents 
and repellents ; but the curativeindications of burns are to 
be drawn from the different degrees of the disease. 

In the first degree, the fluids are disposed to flow into the 
parts, to which the irritation attracts them, and inflamma- 
tion is developed. If we are called at the moment of the acci- 
dent, we should endeavour to diminish the sensibility, to effect 
a contraction in the vessels, and thus to prevent the afflux of 
fluids to the parts. Now the remedy best suited to these 
indications is the liquid acetate of lead, dissolved in very 
cold water. This is vulgarly called vegeto-mineral-watcr, or 
Goulard's water; but we should use a larger quantity of the 
acetate of lead than Goulard did— as for example, two 
spoonfuls of the extract of saturn to a pint of water, 
instead of one which he employed. The part is to be 
plunged into this liquid, (changed frequently) and left there 
several hours. From the moment of the immersion, the 
patient feels a striking relief. When the part is taken out 
of this local bath, it is to be covered with compresses wet 
with the same liquid, and which should be sprinkled on the 
compresses from time to time. If the acetate of lead be not 
at hand, cold water alone may be used. 

If the form of the part do not allow it to be dipped into 
a fluid, we may make ablutions with the same remedy. By 
these means I have often seen burns of the first degree re- 
solved, before the inflammation could be developed. 

If the impression of the heated body have been so deep, 
that the action of repellents has not kept off inflammation ; 
or if the burn have been badly treated, and inflammation have 
ensued, we should employ emollients and anodynes in the 
form of fomentations, or of cataplasms, according to the 
depth of the injury. 

In the second degree of burns, which we have said is 
accompanied with vesication, it is proper to plunge the part 
into vegeto-mineral-water, or to sprinkle it with this saturine 
lotion : nothing is more proper to moderate the pain with 
which this kind of burn is attended, and to prevent the 
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nfflux of fluids, and the inflammatory tension which results 
from it. 

The Misters which rise on the part in this degree of burn, 
ought not to he opened until after some days, when the irri- 
tation has diminished ; the least access of air before this 
period is excessively painful. But when the irritation has 
subsided, the blisters may be opened without fear, in order 
to discharge the serum they contain. It ought, indeed, to be 
done at this time, for the serum remaining too long, would 
produce ulceration. The blisters should he opened at the 
inferior parts by simple punctures, so as to admit as little 
air as possible. We should be particularly careful not to 
remove the cuticle, or expose the nervous papilla?, the sen- 
sibility of which is very acute. 

The parts being withdrawn from the vegeto-mineral-watcr, 
or the simple water in which they have been immersed, 
those deprived of cutis, and those upon which blisters have 
been formed, should be covered with fine linen spread with 
cerate or some mild ointment, and above this compresses 
wet with vegeto-mineral-water. When the pain is so acute 
that the patient cannot bear any dressing, the part is to be 
constantly covered with liniment composed of equal parts of 
lime-water and fresh linseed, or olive oil, applied by means 
of a soft pencil. If much inflammatory swelling affect the 
parts next those deprived of the cutis, instead of the vegeto- 
mineral-water, we should apply emollient anodyne fomen- 
tations, or poultices of the same nature. 

The suppuration which attends the second degree of 
burns, is more or less abundant, according as the tissue of 
the skin has suffered more or less from the action of caloric. 
When the burn has been slight, the parts which have been, 
deprived of their cuticle, may dry without any suppuration, 
especially if we are careful to prevent the afflux of fluids, 
by the long-continued use of repellents. But when the sur- 
face of the cutis vera has been deeply injured, the suppura- 
tion is generally very abundant, and then the dressings ought 
to be more frequently repeated ; it is proper even to make 
small openings in the plaster of cerate, so that the pus may 
not be retained in the intervals of dressing. The quantity 
of pus from an injury of this kind, greatly astonished Fabri- 
cius Hildanus, when he treated his servant, who had scalded 
his leg up to the knee with boiling water. He found, at every 
dressing, which he repeated twice a-day, more than half a 
pound of white laudable pus ; and this continued several 
days, although the cutis only was separated, without any 
deep ulceration^ much less sloughing. The care of this 
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burn, which produced such an abundant suppuration, was 
completed in six weeks. 

In general, the large and superficial ulcerations produced 
by the second degree of burns, may be readily cured, by 
dressing them with simple cerate, or what is better, with 
that of Goulard ; but we ought not to have recourse to this 
last, until the sensibility of the part is well deadened. I 
have often been obliged to abandon it, and return to Galen's 
cerate. 

When a burn of the second degree is very extensive, it 
sometimes excites high inflammation and strong fever. We 
must then have recourse to bleeding, low diet, diluting 
drinks, and the other means indicated by the particular 
symptoms that occur. If the pain be very acute, we ought, 
besides these means, and the use of soothing anodyne appli- 
cations, to give opium in doses proportioned to the severity 
of the pain and the violence of the irritation. 

When the burn is caused by the explosion of gunpowder 
the part becomes black, which might at first lead us to be- 
lieve the injury much more severe than it really is. Grains 
of powder are often lodged in the skin ; these greatly 
augment the irritation, and, unless removed, leave indelible 
marks. In this case, if the burn be on the face, the neck, 
hands, or the front part of the chest in women, they should 
be removed with the point of a needle, as soon as possible 
after the accident. In other respects, these burns require 
the same treatment as others. 

In the third degree of burns, the parts which have been 
entirely disorganized are to be considered as foreign bodies, 
of which nature will effect the separation, and to which it is 
useless to make local applications. But the parts next to 
them having been burnt to the first or second degree, the 
treatment must be suited to their state, that is, they are to 
be plunged in vegeto-mineral-water, and kept there a long 
time, &e. 

Notwithstanding the use of repellents, the third degree of 
burns is always attended with greater or less inflammatory 
swelling ; and when the burn is extensive, the effects of this 
inflammation are not confined to the affected part : they go 
so far as to produce violent fevers, and other dangerous 
symptoms, which lead to death. 

These symptoms are to be combated by refrigerants, low 
diet, and opium, when their severity requires it ; and ex- 
ternally, emollients and anodynes, in the form of fomenta- 
tions or poultices, according to circumstances. These appli- 
cations diminish the inflammation, and promote suppunv- 
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fion, by means of which the dead parts are separated from 
the living. This suppuration arises entirely from the efforts 
of nature : we can only favour it, by employing mild and 
relaxing ointments, and by cutting with scissars the ulcers, 
as soon as they are detached from the living parts beneath. 
The ulcers resulting from the falling off of the eschars, are 
to be treated as simple sores. The cure of them is longer and 
more difficult, when the skin has been destroyed to a great 
extent, or muscles, tendons, or aponeuroses laid bare. The 
granulations have a singular tendency to become flabby, and 
to rise above the level of the skin : hence, in treating them, 
we should soon abandon the use of ointments, and have re- 
course to stimulating detergents, in order to excite the 
action of the parts, and reduce the swelling. When, not- 
withstanding these means, the granulations become fungous, 
we should repress them with argentum nitratum, or with 
alumen ustum. 

The cicatrix of eschars produced by burns being always 
more or less deformed, we should employ all possible means, 
when they affect the face, or a part habitually exposed, to 
render the scar as small as possible. 

The first degree of burns leaves no traces of its existence, 
except a redness, which disappears after a time. In the 
second degree, if the ulceration of the skin be slight and 
superficial, and the epidermis is not taken away, the burn 
heals like a common blister, that is to say, there is very 
little or no suppuration, and then the marks of the disease 
quickly disappear. If the surface of the skin be more deeply 
ulcerated, the cicatrix resembles that of a blister which has 
suppurated a long time, and is not more deformed than that 
of a burn of the third degree. The skin and the cellular 
tissue having been destroyed, it is impossible to prevent the 
cicatrix from being more or less deep, and adherent to the 
muscles, tendons, and other parts which have been laid 
bare : all that can be done in such case, is to repress, with 
caustic or alum, the more prominent parts of the ulcer, so 
as to render its surface smooth and uniform. When these 
means have been neglected, and the cicatrix is more elevated 
in some places than in others, we may probably diminish the 
prominent parts, by compressing them with a plate of lead 
rubbed with quicksilver; or, if they are too hard to be re- 
duced in this way, they may be softened, by rubbing them 
every day with some mild ointment, or fomenting them with 
emollient decoctions. 

In burns of contiguous parts, as the toes, the fingers, the 
•eye-lashes, ccc. we must prevent unnatural adhesions. This 
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may be done by keeping the parts separated by plasters of 
cerate, kept on by suitable bandages. When the surface 
of a natural opening has been deeply burnt, a canula of 
lead or silver is to be introduced, if the canal be firm and 
solid, as the nose ; plasters or pledgets, if the parts be soft 
and flaccid, like the lips, or labia pudendi. 

Finally, when a burn is situated round a joint, or has 
deeply affected the fingers, the retraction of the muscles 
causes the parts to assume an unnatural direction ; and if 
they contract adhesions in this state, not only a very dis- 
agreeable deformity is the consequence, but the loss of the 
functions and motion of the part. This accident, always the 
result of ignorance or inattention on the part of the surgeon, 
may be prevented by means of wooden splints, bandages, and 
other means to obviate the contractions of the muscles, and 
keep the parts in their natural position. If these means 
liave been neglected, and the burnt parts have contracted 
preternatural adhesions, or a wrong position ; if, for ex- 
ample, in burns of the hand, the fingers have adhered to the 
back, or the palm, we may, in certain cases, remedy tins 
deformity by an operation, of which we shall speak here- 
after. 



CHAPTER V. 

Of Wounds in general. 

A Wound is a solution of continuity, or a division of soft 
parts, usually bleeding, occasioned by an external 
cause. 

Wounds differ accidentally and essentially. 

The accidental differences of wounds arise out of their 
situation, their extent, their direction, and the cause which 
has produced them. 

In respect to the situation of wounds, we may observe, 
that all parts of the body are exposed to these injuries ; but 
what we shall say at present, relates to wounds in general, 
and to those of the extremities in particular. We shall 
speak of wounds of the head, neck, chest, and abdomen, in 
that part of the work which treats of diseases in an anato 
mical order. 

In regard to the parts interested, w« see wounds which do 
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not extend beyond the skin or cellular tissue, while others 
reach the muscles, tendons, large veins, and nerves ; the 
bones themselves are sometimes wounded ; and lastly, 
wounds of the head, chest, and abdomen, may affect the 
viscera of these cavities. 

As to the direction of wounds, it may be considered rela- 
tively to the axis of the body, or to the fibres of the organs 
they affect. Wounds are longitudinal, when they are parallel 
to the axis of the body; transverse, when they are at right 
angles to it; and oblique, when between the two. 

Wounds are also distinguished into longitudinal, trans- 
verse, and oblique, from their relations to the divided fibres. 
But whatever be the direction of wounds, some present one 
line of division, others several, which are united at angles 
more or less acute. 

According to the instrument which produces wounds, they 
are termed incised, punctured, and contused. 

The essential distinctions of wounds arise from their sim- 
plicity or their complication. A simple wound is one which 
requires only to be re-united ; a complicated wound is on» 
which is connected with some other disease, and to which 
circumstances are added which require to be treated differ- 
ently from a simple wound. 

A wound may be complicated with its cause, with some 
effect, or with some disease. When the instrument which 
has made the wound remains in it, the wound is compli- 
cated with its cause : if an imposthume come on, or if there 
be fracture, the wound is complicated with disease. 

We shall first consider simple wounds made with a cutting 
instrument, next we shall treat of suppurating wounds, and 
then we shall treat of the complication of wounds in general. 
Punctured and contused wounds* those made by venomous 
and by rabid animals, will in their turnB be examined. 



ARTICLE I. 

Of Wounds made with cutting Instruments. 

Cutting instruments divide the parts upon which they act, 
sometimes by pressing a line somewhat in the manner of 
wedges, and at other times by pressing and sawing at the 
same time. In the latter case, the solution of continuity 
takes place more easily, and frequently more deeply; be- 
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oause then the fibres are elongated, both in the direction in 
which it presses, and that in which it saws. 

In whatever manner the cutting instrument act, the phe- 
nomena of the division which it occasions, are, 1st. Effusion 
of the blood contained in the divided vessels ; 2d. Pain 
arising from the division of nerves ; ,>d. Separation of the 
edges of the wound. 

Anatomy teaches us, that the blood vessels are so nume- 
rous in the human body, that it is impossible to prick the 
skin, even with the finest needle, without breaking one or 
more of these vessels. This effect takes place in a much 
greater degree, when a cutting instrument produces a divi- 
sion of parts. 

If the vessels injured be of no great use, the flow of blood 
is moderate ; when they are larger, the effusion is greater. 
When the flow of blood is so considerable as to be danger- 
ous, it receives the name of hemorrhage. We shall speak 
of this in considering the complication of wounds : however, 
when the hemorrhage is so slight as to be arrested by the 
pressure of the wound proper to produce re-union, it is 
always considered as simple ; such, for example, as that 
resulting from the operation of the hare-lip. 

The experiment which demonstrates the infinite num- 
ber of sanguineous vessels throughout the body, proves 
the same of the nervous filaments ; for the smallest wound 
eauses pain, and pain can be felt only when there are nerves. 
But wounds are attended with more or less pain, according 
to the nature of the instrument which caused them, their 
extent, the sensibility, and, above all, the anticipation of 
the patient. A person on whom we are about performing 
an operation, directs his whole attention to the wound he is 
to receive, and experiences very great pain. But if we begin 
without his knowing it, or if he receive a wound in the heat 
of battle, he is often aware of it only because he sees himself 
bleeding. 

As soon as a part is cut, its edges separate : this arises 
from several causes, which it is proper to study. The first, 
is the thickness of the wounding instrument, which, acting 
like a wedge, must necessarily separate the parts it divides. 
But this is not the principal cause. The elasticity and the 
eontractibility, either alone or together, chiefly cause the 
separation of the edges of wounds. 

Elasticity is a property common to all animal substances, 
even after death ; but it varies in different, parts. Thus, 
divided 9kin separates very much, cellular tissue very 
little, because the former is most elastic. The muscles are 
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very inelastic, nevertheless their divided edges retract to a 
great extent ; but this is mostly owing to their contractile 
power, not to their elasticity entirely. 

The separation of the edges of wounds arises also from 
the tension of the part at the moment of its division. Thus, 
if we cut across the knee of a subject when the leg is bent 
upon the thigh, we find the skin separating to a much 
greater extent than if we divide it when the leg is extended. 

Contractility or irritability, a peculiar quality of muscular 
fibres, in virtue of which they tend constantly to shorten 
themselves, is the most powerful cause of the separation of 
the edges of a wound in which a muscle is cut across. The 
separation produced by this cause is much greater if the 
divided muscle be long, because the contractility of muscles 
is exactly proportioned to their length. 

The force with which (he separation is effected, is propor- 
tioned to the number of fibres divided, since each fibre may 
be considered as possessing a given power. 

Beside the primitive retraction of a divided musele, there 
is another, which is produced by any irritating eause. I 
have witnessed this phenomenon in living animals. Having: 
laid bare and divided a long muscle, the sartorius for ex- 
ample, I found the separation of its ends, in the first in- 
stance greater when the musele was tense than when it was 
relaxed during the operation. Again, when I irritated the 
divided ends with a needle, they began to palpitate, and 
withdraw farther from each other. The retraction was 
greatest, when the connection of the muscle with the cellu- 
lar tissue was divided. In parts which have no contractility, 
such as the skin, the cellular tissue, the tendons, ligaments, 
&c. the separation is owing to elasticity altogether ; but, in 
wounds of muscles, contractility and elasticity both act: 
hence the contraction is greater, as we have said, when 
they are in the stretch when cut. 

The signs of wounds may be divided into commemorative 
and diagnostic. 

The commemorative signs are derived from the circum- 
stances which attended the wound when it was made ; as 
the posture of the wounded person, that of the person op 
thing which inflicted it, the size and state of the instrument, 
&c. 

The diagnostic signs arc sensible and rational. We judge 
by the sight of the external size of a wound, whether it be 
accompanied with loss of substance or not ; by the touch, 
either with the finger or a probe, of its direction, depth, 
&c. ; by the smell we perceive an excretion coming from 
wounds of certain parts. 
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The senses do not teach us all that is to be learned re- 
specting wounds : reason and anatomy enable us to judge if 
a nerve have been wounded, by the loss of motion and sen- 
sation in the part to which it is distributed ; if a viscus have 
been injured, by the situation of the wound, the pain and 
the injury of the functions, the discharge of excrements by 
the orifice, &c. 

The prognosis of wounds made by cutting instruments, 
varies according to the extent and depth of the incision, the 
parts which are injured, and other circumstances. Deep 
and extensive wounds are more dangerous and difficult of 
cure than those which affect the skin only. AVlien nerves 
and vessels are injured, the danger is in proportion to their 
size. Simple wounds, which require only to be closed, are 
least dangerous of all. We are to consider, in forming a 
prognosis, the age, temperament, and health of the patient. 
A simple wound presents no other curative indication 
lhan that of bringing its sides into contact. It may unite 
by agglutination of its sides, or by suppuration and granu- 
lation. The ancients called the former, healing by the first 
intention ; the other, healing by the second intention. 

Simple wounds are to be united, when the instrument has 
not caused any loss of substance, or when, with loss of sub- 
stance, the parts are very extensible, as the chest, lips, &c. 
In order to the adhesion of divided surfaces, it is essen- 
tial that they actually bleed, or if inflammation affect them, 
that healthy suppuration be established, and that they be 
covered with granulations. It is necessary also, that the 
two lips of the wound be living, and that circulation be 
carried on, quite to their surfaces, because they are reci- 
procally to furnish each other their contingent of vital ac- 
tion, in order to their adhesion. If these conditions do not 
exist, re-union will be impracticable, or injurious. Thus, 
for example, it would be useless in a gun-shot wound, of 
which the sides are bruised, deadened, and disorganized: 
it would be injurious in a wound which has been neglected, 
or exposed to the contact of air, and whose edges, being 
inflamed, furnish only a bloody serum. In this case we 
must wait for suppuration and granulation. Finally, it 
is impracticable to re-unite a part entirely separated from 
the body. It would be useless to replace a flap of skin en- 
tirely detached, or the end of a finger cut off. 

Nevertheless, there are some facts from whieb we may 
infer, that a part entirely separated, and no longer parti- 
cipating in the life of the body, may be re-united. Ga- 
rengeot relates a case, which, if correct, proves that re- 
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union is not always to be despaired of. A person bit off 
all the cartilaginous part of the nose of a soldier, threw it 
upon the ground, and stamped upon it. The soldier picked 
up his nose, threw it into an apothecary's shop, and ran to 
revenge himself on his adversary. This done, he came 
back; his nose had been washed in the mean liin# with 
warm wine: it was put in its place, and retained by sticking 
plaster. The next day re-union had begun,— on the fourth 
day it was perfect.* This case has been thought extraor- 
dinary, and not altogether credible. But no one has de- 
nied, that the spur of a cock may be cut off, and made to 
adhere, and even grow larger on its comb. John Hunter 
introduced a cock's testicle into the abdomen of a hen, 
where it adhered. It was found that anaslamoses were estab- 
lished between the vessels of the testicle and those of the 
hen.f 

These facts authorize us to attempt the re-union of parts 
entirely separated from the body, especially when these 
parts contain a great quantity of fluids, and are not dis- 
posed to putrefaction, such as the nose, the ears, 6cc. 

If it be doubtful, whether close apposition of divided parts be 
useful, when they are entirely separated, there can be no 
question o p the propriety of it, when there is still a connec- 
tion, however slight. In fact, however few the vessels of 
the connecting part may be, the life is nevertheless pre- 
served, and re-union will probably take place. Thus 
we see the lingers, of which the bones and tendons have 
been cut, and which remain attached by a small shred of 
skin, consolidate when the parts are brought accurately to- 
gether. There arc examples of the re-union of limbs, the 
arm, for example, although the bone and the greater part 
of the muscles were cut; the lower part being connected only 
by a small quantity of flesh, in which the brachial artery 
and nerves were included. 

When adhesion is possible, we are to put the lips of the 
wound in contact, and keep them so, until eicatrizatiou 
takes place ; but previously it is necessary to remove all 
foreign bodies, coagulated blood, &e. which would hinder 
the immediate contact of the sides. The means which art 
employs to unite simple wounds, are, position, bandages, 
sticking plaster, and suture. 

Position consists in putting the wounded part in such a 
situation that its lips arc contiguous to each other. It is 
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proper, whenever the movement of n limb tends to relax, 
or stretch the divided parts ; but it cannot be employed in 
wounds of (he head, eye-brows, nose, cars, the side of gin- 
glymoid articulations, or of the posterior part of the pelvis, 
&c. But in all other parts of the body, position is a principal 
mean^of re-union, and one without which the others would 
be ineffectual. It varies according to the situation of the 
wouud, and the nature and function of the injured parts. 

"When the skin alone is divided, the proper position is 
that in which this membrane is relaxed; if then the wound 
be situated on the anterior part of the neck, the proper posi- 
tion is a flexed state of the head. This position remedies 
the separation which results from the elasticity of the skin, 
and we only employ sticking plaster and bandages, as aux- 
iliary means. Rut when the wound is longitudinal, that is 
to say, parallel to the axis of the body, position is the only 
means which can aid the sticking plaster. When a muscle 
is wounded, the position must vary according to the direc- 
tion of the division. If the muscle have been cut entirely 
across, or only in a part of its thickness, the position ought 
to be such a9 the muscle gives the part where it contracts : 
for example, when the rectus muscle of the thigh is cut 
across, if we extend the leg upon the thigh, and bend the 
thigh upon the pelvis, we give the limb the position which 
is most favourable to the edges of the wound, and this posi- 
tion is precisely that into whieh the action of the muscle 
would throw it f but if an extensor muscle be divided, the 
part is to be extended, and vice versa. Thus by understanding 
the use of muscles, we can always know the position it is ne- 
cessary to give the limb, to favour the approximation of 
the divided parts. 

In transverse wounds, position diminishes the separation 
eaused by the elasticity of the divided muscle. The end 
approaches to a certain extent, but never comes into im- 
mediate contact, because position does not remedy the sepa- 
ration produced by muscular contractility • a power always 
acting, whether the muscle be relaxed or tense. The same 
thing docs not obtain in transverse wounds of the tendons, 
in which position alone is sufficient to bring into contact 
the divided ends ; because in this sort of wounds the se- 
paration arises less from muscular contraction, than the 
elasticity of the divided tendons. Nevertheless, although 
position does not produce all the effect we could wish in 
transverse wounds of muscles, it ought always to be em- 
ployed. It remedies, as we have before said, the separation 
produced by elasticity,* it relaxes the muscles; and, finally* 
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it throws the surrounding cellular tissue into such a lax 
state, that they are readily acted upon hy bandages. 

In longitudinal wounds of muscles, the position ought to 
be the reverse of that produced by the action of the muscle. 
Thus, if an extended muscle he divided, the position must be 
flexed, and vice versa. 

When the wound is oblique, the part is to be placed mid- 
way between the position proper for longitudinal wounds 
and that for transverse wounds. However, I would rcoom- 
mend a nearer approach to that position which is necessary 
for parts divided transversely. 

It is not sufficient to put the limb in a position which fa- 
vours the approximation of the lips of the wound, but it is fur- 
ther necessary to keep it so; for the muscles which are 
antagonists to those which are divided, might, during sleep, 
or even through the inadvertency of the patient, contract 
and produce motions contrary to the end we have in view. 
It is particularly necessary to employ the means calculated 
to keep the part in the situation given to it. This pre- 
caution is so much the more proper, as the position puts the 
two ends of the divided tendon in immediate contact. The 
part is to be kept in the position which favours the re-union 
of the wound by means of bandages; the construction and 
application of which, ought to be suited to the structure of 
the part, and the movements of whieh it is capable. Among 
the apparatus of this kind, there are some particularly inge- 
nious ; such is the shoe of Petit for the rupture of the tendo 
achillis ; such also is the machine described by La Sage, in 
his notes upon the surgical works of Dionis, intended to 
keep the hand and fingers extended in transverse wounds of 
their extensor muscles. But when we know the uses of the 
divided muscles and their antagonists, we may substitute for 
such complicated apparatus very simple contrivances, of 
which we shall speak hereafter. A surgeon acquainted with 
anatomy, and the general principles of bandages, however 
little genius he may have, will readily devise machines, ban- 
dages, and apparatus, proper to keep the parts in the most 
favourable posture for re-union ; but whatever means he em- 
ploys to fulfil this indication, the part is to be kept in a 
proper position to prevent the action of the muscles, which 
are antagonists to those that are divided. 

The construction of uniting bandages must be suited to 
the situation and direction of the wound ; if it he longitudinal, 
the following bandages and apparatus are best. Take a 
bandage whose breadth is only a little greater than the 
length of the wound, and whose length is sufficient to g€ 
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three or four times round the limb ; cut (his bandage at one 
of its ends, to an extent of eighteen inches, into as many 
strips as it is inches broad, at a distance more or less great, 
according to the size of the limb ; make in the direction of 
the length of the bandage, as many slits or button-holes as 
there are strips at its ends ; these slits are to be three or four 
inches long. Beside this bandage, we are to take two gra- 
duated compresses, as broad as the bandage, and of a thick- 
ness proportioned to the depth of the wound. 

The bandage is to be applied in the following manner : The 
limb being put in the proper position, is to be kept there by 
one of the assistants ; afterwards the middle of that part of 
the bandage which is comprised between the slips and the 
end of the strips, is to be placed exactly opposite to the 
wound, and the bandage is to be drawn towards it on each 
side ; the strips are now to be passed through the correspond- 
ing slils, and are to be held there with one hand, with the 
rest of the roller ; while with the other hand, the graduated 
compresses are to be placed on the sides of the wound, at a 
distance from it proportioned to its depth; generally the 
thickest edge of the compress ought to correspond to the 
extremities of a right line, which would pass through the 
limb and the bottom of the wound. The bandage is to be 
tightened, by drawing in opposite directions the strips and 
the body of the bandage, taking care that there are few or 
no folds next the slits ; the strips are to be passed round the 
limb, and to b,e fastened by circular turns of the bandage, 
all of which is now to be passed directly round ; two single 
rollers are also necessary, three fingers broad, and long 
enough to cover the whole limb. This bandage compresses 
the lips of the wound against each other. The graduated 
compresses render the pressure stronger on those parts 
over which they are placed, and thus equalize the action of 
the bandage in every part of the wound ; otherwise, the 
bottom of the wound would not adhere, pus would collect, 
and the adhesion of the external part would either be pre- 
vented or rendered useless. 

In transverse wounds, the uniting bandage is to be made 
as follows. Take two bandages, each as long as the wound- 
ed limb, and as broad as the wound is long. Divide one 
into as many slips as the wound is inches long, throughout 
half or one-third its extent ; the other is to be split longitu- 
dinally, into as many heads as there are holes in the former. 

The limb being conveniently placed and retained by two 
assistants, the slip bandage is to be applied so that the slits 
correspond to the wound, and that the lower part of it ex- 
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tends below the lower articulation of the limb ; this may be 
fastened by three turns. A part of the bandage is now to 
be passed round the other way, and fastened as before. This 
bandage is to be further secured by circular turns from 
above downward, which are to extend quite to the wound ; the 
roller is now to be given to an assistant, while the split bandage 
is placed on the upper part of the limb, with its slits three or 
four inches above the wound. lis upper end is to be fixed 
in the same way as the first bandage, by circular turns of 
the roller continued down to the wound ; the strips of the 
upper bandage are now to be passed into the slits of the in- 
ferior bandage, while they are drawn in opposite directions 
until the edges of the wouud are brought into contact ; the 
strips of the upper bandage are then to be placed on the 
lower part of the limb, and to be kept there by continued 
turns of the upper roller ; in the same way the upper extre- 
mity of the lower bandage is to be fastened by the inferior 
roller. No graduated compresses are to be used, because 
they do not tend to bring together the bottom of the wound ; 
but a roller must be applied over all the rest of the limb, to 
prevent the swelling, to which pressure on the nerves and 
lymphatic vessels would otherwise give rise. The uniting 
bandage ought not to be drawn tighter than is necessary 
to keep the lips of the wound in contact; and it ought es- 
pecially to be drawn uniformly tight, lest it should cause 
swelling in parts less compressed, which would retard the 
cure, by obliging us to remove the apparatus before the 
entire re-union of the lips of the wound. 

The uniting bandage has a very marked effect in transverse 
wounds of the skin, the sides of which separate only by rea- 
son of the elasticity of this membrane ; but not so in transverse 
wounds of the muscles, over which this bandage has little 
control. Endowed with a contractile power, which is always 
acting, the two ends of a divided muscle escape the pressure of 
the bandage, because it acts perpendicularly, or almost per- 
pendicularly, to the direction in which the contraction takes 
place. Nevertheless, transverse wounds of the muscles, 
treated by position and bandage, do cicatrize ; but their 
cicatrization is effected through the medium of cellular sub- 
stance, which fills the intervals of the divided cuds of a 
muscle, and which hardens in time, becoming a kind of ten- 
dinous substance. This does not injure the action of the mus- 
cle, provided it be not very broad ; and when the fibres of the 
muscles are pretty long, their motion is hardly at all effect- 
ed ; but when the wound has been badly united, and especially 
if it have separated, and the uniting cellular substance is 
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very broad, and the divided muscular fibres very short, their 
retraction is not great enough for the parts upon which these 
muscles act for them to enjoy their former extent of motion. 
Hence their movements are limited, and sometimes lost. In 
this case we might re-establisli the motions, by opening the 
wound, cutting out the cicatrix, and employing the most effi- 
cacious means of re-union. This is proved by the following 
case. 

M. Achilles dc Coulongcs, a dragoon, aged twenty years, 
received a sabre-cut on the external and middle part of the 
fore-arm, which divided the posterior cnbital muscle, and so 
much of the common extensor of the fingers as goes to the 
ring and little finger. The transverse wound which result- 
ed, suppurated a long time ; when it had been healed six 
months, the hand was bent and inclined toward the cubital 
edge of (he fore-arm ; so that the two last fingers were also 
bent; voluntary extension of these parts was impossible, and 
the ilexion of the two last fingers was not strong enough for 
M. C. to raise a body of middling size, and to hold it firmly 
in his hand.* 

M. C. came to Paris and consulted several surgeons, who 
advised dry-cupping with factitious hydro-sulphurated wa- 
ter; a remedy which could have no effect. M. Dutertre, a 
surgeon of Paris, under whose care M. C. had put himself, 
determined to remove the cicatrix, and to unite this new 
wound with the uniting bandage, and particularly by a ma- 
chine for graduating at pleasure, and by very slow degrees, 
the extension of the hand and fingers. The operation was 
performed the 28th of August, 180*, and succeeded perfectly. 
M. C. whom I saw before and after the operation, recovered 
the use of his hand and fingers, and continued the favourite 
profession, into which he had voluntarily entered. For more 
ample details of this interesting case, the reader may consult 
the Inaugural Thesis of M. Dutertre, defended at the School 
of Medicine of Paris, the 11th of May, of the year 1805. 
"We think this surgeon might have dispensed with the su- 
tures, and if they did no harm, it was by the precautions he 
took to extend the hand and fingers as much as possible. 

Sticking plasters readily adhere to parts to which they are 



" "When the extensor muscles of the hand have lost their action, and this 
part is acted upon by its own weight, or the contraction of the flexor mus- 
cles, the hand cannot be opened to grasp any thing: this is what occurs 
niter the radial nerve is cut. If, in this case, we open the hand, it is capa- 
ble of contracting with as much force as before the accident. The use of 
the hand may be restored by a machine to keep it open, and which at the 
stme time yields, when the flexor muscles are voluntarily contracted. 
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applied, and may be very effectual in keeping the edges of 
a wound in contact; but as they act only on the skin, it 
follows that they can be useful only in wounds of the integu- 
ments, and of parts which adhere to thoin, as the eve 
lashes, forehead, &c. in which position has no effect. If they 
were used in wounds of muscles which are connected with 
the skin only by loose cellular substance, the external part 
of the wound alone would unite ; the bottom would form a 
cavity in which fluids would collect, and cause a re-opening 
and suppuration of the wound. 

Sticking plasters are made of different substances, as the 
plaster of diacholon cum gummis, and that of Andrew de 
la Croix, of tripharmichuni, &c* Some use court-plaster 
made with isinglass and a balsam. This is the best sticking 
plaster in small superficial wounds, especially in persons of 
delicate skins, because it is not liable to produce erysipelatous 
pimples, like other sticking plaster; but is only to be had 
in small pieces; and when long slips are wanted, we must use 
a plaster of diacholon, or that of Andrew de la Croix. 

The length, the breadth, and form of the sticking plaster, 
must be regulated by the situation, depth, and figure of the 
wound. As these plasters act with more force when thej 
adhere to a large surface, their length must be proportioned 
to the force we wish to apply to them. When the wound is 
small, and its lips not much separated, a single piece is suffi- 
cient. After the skin is wiped dry and the wound closed, it 
is to be applied at once to both its sides. 

When the wound is considerable, and the lips flabby and 
very moveable, we should employ several sticking plasters. 
The number, the length, and the breadth of each slip must 
be proportioned to the length and the depth of the wound, 
and the extent of the separation of its sides. 

One of the strips is to be laid on one side of the wound, 
whose lips being adjusted, the remainder of the strip is to 
be laid on the other side, and so of each strip. When the 
wound has a flap or angle, the first strip of plaster should 
correspond to the apex of the flap. In other cases it should 
be placed over the part where the separation is greatest. 
After all the strips are applied, if any one be loose, it is to be 
raised on one side only, and perfectly adjusted. These strips 
have the advantage of being capable of being tightened at 
pleasure ; the spaces between them facilitate the discharge 
»f pus, when the wound tends to suppuration from slight 
contusion. They may be removed or applied separately. 

• See note E. 
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Whatever be the form of the sticking plasters, when they 
are changed or removed altogether,, one of the ends is to be 
iirst raised by drawing it towards the wound gently until 
very near it, while the finger is pressed against the skin, 
so as to prevent them from tearing the new adhesions. The 
other end is to be removed with the same precautions. 
The remainder is to be detached by drawing it parallel to 
the length of the wound ; for if it were drawn side-ways, 
we should run the risk of tearing open the tender cicatrix. 

Formerly sutures were considered tho only means of 
uniting solutions of continuity, and such was the prejudice 
in their favour, that the bad consequences resulting from 
them were attributed to other sources ; such as the size of 
the wound, the bad constitution of the patient, 6cc. The 
progress of modern surgery has thrown great light upon 
this subject ; and French surgeons deserve the credit of 
having effected the improvements in this branch of the heal' 
ing art. 

Pibrae and Louis have exposed in so clear and luminous 
a manner, the inconvenience and inutility of the suture, in a 
great number of cases in which they were thought necessary, 
that we should omit this subject, if works had not appeared 
since the publication of the Memoirs of the Royal Academy 
of Surgery, in which the suture is regarded as one of the 
most common and useful operations of surgery ; and if sur- 
geons far behind the improvements of a former century, did 
not still obstinately continue to sew up wounds which might 
be easily healed by the most simple means. 

To judge of the utility of stitches, we should consider their 
effects. If we use them in a wound which has divided the 
skin only, the introduction of the needle causes acute pain, 
and the threads are a constant source of irritation. The 
holes through which the ligature is passed inflame, suppu- 
rate, enlarge, and become suppurating wounds which may 
have a long duration. These, it is true, are trivial circum- 
stances ; but they arc sufficient to lead us to proscribe the 
suture, in cases where more simple means are equally 
effectual. 

If a suture be applied to a divided muscle, it is irritated, 
and constantly retracts, absolutely defeating its own object. 
Involuntary contraction of the divided portions is the more 
to be dreaded, as the cause which produces it is continually 
acting. 

The ordinary effect of this retraction is to tear the parts 
included in the sutures. This especially takes place when 
the muscle is strong, and the sutures numerous. The threads 
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do not tear the parts in the manner of ligatures which are 
gradually tightened, hut because these parts, gradually 
swelling, become too large for the threads, and particularly 
because the retraction of the cuds of the muscle presses 
them against the suture, which severs (hem in the same 
manner as the blade of an instrument, held firm and im- 
moveable, would divide a part when forcibly pressed against 
its edge. 

These inconveniences, almost inseparable from sutures, 
have led some persons to abandon them entirely. But in some 
eases they are indispensable ; as when, for example, it is im- 
possible to unite a wound by position, bandages, and plasters, 
and from a want of a re-union, or an inexact re-union, greater 
inconveniences would result than from the use of the suture. 

The wounds which present these conditions are, 1st. Those 
which divide the lips throughout their whole thickness, 
and to a great extent, whether the wound be incised or 
contused, whether it result from the operation for hare-lip 
or the extirpation of a cancerous tumour. 2d. Large wounds, 
penetrating into the abdomen. 3d. Wounds of the intestines. 
In treating of these wounds, we shall state the motives 
which lead us to employ suture for their re-union, and wo 
shall point out the precautions necessary to ensure success. 

When put into direct contact, the lips of a wound adhere, 
and the while organized vascular substance which consoli- 
dates them, is called a cicatrix. 

There are eases where wounds would unite, if we could 
bring them together, even when a loss of substance has 
ftl taken place to some extent ; so also there are other cases. 
when, though put into exact apposition, the sides of a wound 
will not adhere, as in gun-shot wounds for example, or in- 
cised wounds which have been left open for some lime, in 
such eases we must wait for suppuration and granulation. 

We are entirely ignorant of the mechanism by which 
nature consolidates wounds. Some authors have attributed 
it to the interposition and the drying of a glutinous fluid, 
which exudes from the divided parts, and which identities 
them; but. were it so, the exuded fluid would form an in- 
organic substance, and the circulation would no longer take 
place between the lips of the wound. Now it is demon- 
FiU strable, that cicatrices are organic, vascular, and permeable 
to fluids ; they cannot then be formed of inorganic sub- 
stances. The healing of wounds by the first intention lias 
been explained in another manner, it has been said thai 
the patulous mouths of the vessels of one side open directly 
into corresponding vessels on the other sid«, so that (he < 
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tinuity of these vessels is re-established, and the circulation 
takes place as before. But the mechanism by which the sides 
of the vessels unite is not explained ; beside, how can we con- 
ceive that a thousand open vessels on one side can correspond 
exactly to as great a number on the other ? The thing appears 
impossible ; and, moreover, it is certain that this exact cor- 
respondence is by no means necessary to adhesion, for we 
see a wound unite whose lips are by no means accurately 
adjusted. We are, in fact, perfectly ignorant of the mode in 
which adhesion takes place ; all we know is, that a certain 
degree of inflammation is necessary to this proeess : either 
too little or too much may serve to prevent it. 

Adhesion always takes place more readily in young than 
in old persons. In infants, simple wounds are generally 
healed in three days, if properly dressed, as we observe in 
the operation for hare-lip. In an infant of eight months I 
procured, in three days, the adhesion of the stump of a sixth 
linger, which was amputated. In middle-aged persons ad- 
hesion may also take place very soon, as in four or five 
days. In old and cachectic persons, nature proceeds more 
slowly. 

Formerly balsamics and vulneraries were employed to"^ 
consolidate wounds. The inutility of these means is now 
universally acknowledged, and at present nothing more is 
done than to wash from the wound every thing that can 
prevent the immediate contact of its sides, to hinder the 
access of air, and remove every thing that might create 
inflammation. When a wound is large, low diet and vene- 
section, once or oftener, are required, according to the mag- 
nitude of the wound, the age and temperament of the patient. 
"Without these precautions, too much inflammation would 
come on, and suppuration would follow. 

We have said, that cicatrices were organized. This is 
proved by the following fact : Make on the head of an ani- 
mal, a dog for instance, two incisions which meet at an 
acute angle, detach the flap a little beyond the other ends 
of the first incision ; replace it, and retain it with sticking 
plaster : it will be united in four or five days. Now make 
two other incisions from the ends of the former, which in 
like manner meet at an acute angle, dissect another flap, 
and replaee it as before : it will be seen that the diamond- i£ 
like space comprehended between the four incisions has 
been entirely detached by the two operations, and of course (4 t. 
it can communicate with the other parts of the animal only 
through the cicatrices — a complete proof that they are 
vascular. Wk jAk 
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Cicatrices are at first red, inclining to violet. In time 
the substances that form them contract, and assume a while 
colour, different from that of the skin. ]f the lips of the 
wound he put exactly in the same line, and accurately ad- 
justed, the cicatrix forms a straight line, hard and visible ; 
if, on the other hand, they remain at a distance from each 
other, it is more or less broad, projecting, and deformed. 
We should endeavour to prevent this deformity, especially 
if the wound be in the face, or a part habitually exposed. 



J» ARTICLE II. 

Of Simple Wounds, ichich heal by Suppuration. 

AVhcu a wound is attended with loss of substance, or when 
without loss of substance it has not been brought together, 
or having been brought together, has not, from particular 
circumstances, united, the following phenomena take place. 

The effusion of blood gradually diminishes, and stops of 
itself, or is arrested by the most simple means ; the pain, 
which was at first acute, abates by degrees, and ceases in a 
few hours ; to the flow of blood succeeds a bloody serous 
effusion, which soon becomes entirely serous, and ceases in 
two or three days ; the wound is then dry ; on its lips there 
is some inflammation ; suppuration necessarily succeeds it ; 
a new serous effusion first takes place ; the surface of the 
wound is then blue, sometimes even livid, and of a disagree- 
able appearance; it secretes sanious pus a little bloody; 
gradually the discharge acquires consistence and a yellow- 
ish- white colour, and changes to laudable pus ; at the same 
time the surface of the wound becomes regular, and is co- 
vered with a great number of small red conical tubercles, 
which are called granulations : the wound goes on dis- 
charging, and diminishes in breadth and depth ; its edge is 
covered with a red pellicle, which gradually extends to- 
wards the centre : this pellicle is the cicatrix ; when it 
covers the whole surface of the wound, it is then healed. 
"We shall speak particularly of each of these phenomena, 
and give them the best explanation we can. 

The effusion of blood which we observe in almost all 
recent wounds, as we have remarked, does not continue 
long ; in fact, the orifices of the numerous vessels which 
have been divided, being irritated by the contact of air, and 
by the lint with which the wound is covered, contract and 
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pucker up to such a decree as to prevent the further escape 
of blood, and permit the passage of bloody serum only, 
which also ceases when inflammation commences. 

The pain which attends wounds in the beginning, abates 
gradually, and ceases almost in seven or eight hours ; and 
this in cases even of the largest wounds, as amputation of a 
limb, or extirpation of a cancerous breast. Inflammation 
takes place on the, sides of a wound in two or three days : it 
is the result of the irritation produced by the division of 
nervous filaments, and by the dressings. This irritation 
draws the fluids to the part, and augments the vital action 
of the fluid«. The inflammation is proportioned to the sen- 
sibility of the patient, the extent of the wound, and the man- 
tle!' in which it has been dressed : it is least when the wound 
has not been exposed to the air, and has been dressed with 
emollients, and when no active applications have been made 
to it. When the wound is considerable, the inflammation, 
which supervenes in a few days after the injury, is attended 
with fever. This is called suppurative fever, and diminishes 
as suppuration takes place. It is generally proportioned to 
the extent of the wound ; but sometimes, even in large wounds, 
it is scarcely perceptible. 

Suppuration is a necessary consequence of inflammation. 
It takes place in wounds by the same laws, and by the same 
mechanism, as in tumours which form abscesses. The 
only difference is, that the surface of the wound being 
open, the pus flows out. But inflammation of wounds 
terminates also in part by rcsolulion. Suppuration takes 
place only on the surface; the inflammation of the adjacent 
parts terminates by resolution. 

The purulent matter of a wound beginning to suppurate, 
is, as we have said, more or less sanious. It is. in fact, 
hloody pus, like that which forms in boils. The inflamma- 
tion is then too high to produce healthy pus. As it dimi- 
nishes, the pus grows better. The wound becomes clean, 
and is covered with vermilion coloured granulations. There 
is a constant relation between tiie granulations and the dis- 
charge. When the granulations are of a bright red, not 
too large, nor too much inflamed, the pus is of a yellowish- 
; white colour, of the consistence of cream ; but as soon as 
the state of the wound changes, the discharge also is al- 
tered. Thus, if the inflammation increase to an improper 
degree, the pus becomes bloody ; if on the other hand, it 
sinks too low, the granulations become pale and soft, pufted 
up, and in a manner edematous, the pus becomes serous 
incl abundant. 
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By watching attentively the progress of a suppurating 
Mound, we see its depth and breadth diminish daily, whi 
at the same time, pus is secreted in smaller quantity. j lug 
constantly takes place when there is the degree of inflam- 
mation proper for (lie formation of laudable pus; but tie. 
moment this ceases to be the case, tlse wound becomes re- 
trograde, and enlarges instead of diminishing. The gra- 
dual diminution of a suppurating wound, is one of the most 
remarkable phenomena of (his kind of solution of conti- 
nuity, and met its attentive consideration. 

It was long believed that the cure of wounds, attended 
with loss of substance, was accompanied with a regeneration 
of flesh, sufficient to re-place the part destroyed, and form 
ihc substance of a cicatrix. 

Authors have explained differently the mechanism of this 
regeneration.* Some have imagined that the flesh was re- 
produced by the application of a nourishing juice to the ex- 
tremities of the small divided vessels. They supposed that 
small drops of this juice, having reached the extremity 
of each divided vessel, adhered, and hardened into flesh; 
that a second drop adhered to the first, and so on, until j^ 
the whole cavity was filled up. Thus the work of nature, 
in filling up wounds, has been compared to that of a man, «j^ 
who builds a chimney, by placing successive strata of 
bricks on its circumference. 

This clumsy explanation, borrowed from masonry, was 
found little conformable to the laws of nature. It was be- i4k 
lie\ed that the portion of divided vessels could not be re- 
paired by the nourishing juice furnished by the vessels 
themselves. It was conceived that the hardened particles 
of this fluid being applied to one another, would only form 
an inorganic matter, instead of a vascular tissue, like that 
which grows over wounds and ulcers. 

This mode of reasoning led to the rejection of this hypo- 
thesis, and then it was thought that parts were regenerated 
by the dilitation of the smallest vessels, or by the extension 
of a flexible delicate tissue, which grows by the impulse of 
the fluids alone, and afterwards changes to a white uniform 
substance, more or less solid. 

The doctrine of the regeneration of flesh was admitted 
indiscriminately by all authors, until Fabre, in the year 1752, 
read to the Royal Academy of Surgery, a memoir, in which 
he demonstrates, by reasoning and experiment, that nature 
follows a course very different from what was imagined in the 
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alingof wounds, attended with loss of substance. The facts 
upon which Fahre grounds his opinion appeared decisive. 
But as his doctrine overthrew all the then received opinions 
on this subject, it was not until five years of differences 
and discussions, which were renewed at almost every sitting 
of the Academy, that it finally triumphed, and was stamped 
with the approbation of that celebrated body. The follow- 
ing are the reasons which led Fahre, and all subsequent 
surgeons, to reject the doctrine of the regeneration of ilesh. 

In wounds, with loss of substance, the parts which have 
been removed, are not regenerated. It is incontestable that 
the sensible vessels, the nerves, the tendons, &c. are never 
renewed. We never find these parts in the substance of a 
cicatrix. Neither are the muscular fibres regenerated. 
We may convince ourselves of this by dissecting the cica- 
trices of wounds attended with loss of muscular substance : 
not only the substance of such cicatrices is not muscular, but 
we see each extremity of the muscle is drawn up and sunk, 
so that there remains at the place where the wound was 
made, a distention proportioned to the loss of muscular sub- 
stance. If this loss of substance extend quite down to a 
bone, the hollow appears deeper and deeper as the person 
becomes fatter, because the surrounding parts become filled 
with fluids, and raised from the depression they discovered 
' during the cure; but the centre of the cicatrix is kept down 
by the bone to which it adheres. These phenomena would 
not take place, if the wound were filled with a new substance. 

In the next place, if parts were regenerated, how could a 
wound close up? We can well conceive how the bottom of 
the wound could fill up to a level with adjacent parts; but 
how can it make the wound narrower? On the contrary, its 
breadth would remain proportioned to the loss of substance. 
But, in fact, the cicatrix is always much less than the 
original wound. 

When a wound is almost healed, and a small surface only 
remains to be eicatrized, if the patient commit an error in 
diet or regimen, so as to bring on fever, in twenty-four hours 
the wound will have become almost as large as ever. Now, 
if the cicatrix, which was almost complete before this acci- 
dent, were formed by a renewal of parts, what has become 
of the regenerated substance? 

The partisans of regeneration have brought forward a 
crowd of specious objections, to which it is easy to reply. 
These objections have turned chiefly on the granulations on 
the surface of a wound ; some cases have been adduced, in 
which the cavity of an ulcer has filled up without any depres- 
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siou. Examples too arc mentioned, of parts that have bee 
regenerated; of ulcers whose cavities have filled the exten- 
sion of the tissue of the surrounding parts ; of the thickness 
which certain membranes contract and retain when thoy 
have suppurated ; of the reparation of bones in certain in- 
stam 

Granulations have been taken for avegitation, a new sub- 
stance, (he product of regeneration; but they arc only cel- 
lular (issue, and the natural vessels of the former substance 
of the part, modified by swelling and inflammation. Thus 
we see them (he same in all parts of the body, and for this 
reason, that the cellular and vascular (issue is every where 
alike. Granulations from bones are exactly the same 
as those from soft parts ; the closest inspection of granula- 
tions discovers no fibres ; we see only a uniform soft sub- 
stance, almost entirely vascular, and bleeding on the slight- 
est touch. It is certain then that granulations are not 
produced by regeneration, and that they arc the result of a 
congestion and inflammation of the vascular tissue of the 
substances pre-existing in the part. It is certain also, that ' ^ 
the degree of inflammation in these tubercles regulates the 
quality of pus, and the progress of the wound towards a 
cure. We shall presently notice the practical deductions 
arising from this truth. 

The objection grounded upon the healing of certain ulcers 
without depression of their sides, has no foundation ; for the 
cure of these ulcers depends upon the immediate adhesion of 
their sides, without any interposed regenerated substance. 
Daily experience teaches us that the sides of an ulcer which 
constantly (ouch each other, unite by adhesion, though the 
part may have sustained a great loss of substance. But 
when the structure of the part docs not allow this contact of 
the sides, and, moreover, renders expulsive compression im- 
possible, the ulcer does not heal, but becomes fistulous, un- 
less the fattening of the patient bring its sides together, by 
giving to the parts their natural size. We shall speak par- 
ticularly of this case hereafter. 

It has been farther objected to the doctrine of the non- 
regeneration of parts, that a ball may pass through the 
fleshy part of (he thigh, not touching the large vessels or 
nerves, and after (be wound is healed, only a slight depres- 
sion shall appear at the place of the entrance and exit of the 
ball. " The parts would not thus unite," it is urged, " if re- 
" generation (lid not take place ; and, far from finding that 
" the openings made by the ball disappeared or closed 
" would necessarily enlarge by the retraction of the musca 
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" lar fibres, and an oval canal would remain. Now it is» 
" certain that the canal is obliterated; and it is equally true 
" that the fleshy fibres which have been cut, have elongated 
" towards each other, and have vegetated ; in a word, (hey have 
" filled up the space by a regeneration of parts." Hat it is easy 
to conceive and to explain the cure of the supposed wound 
without this pretended regeneration. The round form which 
it first presents soon becomes elliptical, by the depression of 
muscular fibres which have been divided. The sides of tho 
ellipsis continue to approach each other as the muscles sink, 
and the parts between the course of the ball and the surface 
of the limb move from the circumference towards its centre. 
The sides of the ellipsis soon touch through the whole ex- 
tent of the wound ; and this contact, which art is sometimes 
obliged to favour by suitable compression, leads to the ad- 
hesion of the contiguous granulations of the opposite sides of 
the wound. The process of nature is then the same in this 
case as in large ulcers, of which we have treated before. 

As to the objections founded on cases in which it has been 
believed parts were entirely renovated, if they seem at first 
sight unanswerable proofs of regeneration, we are soon 
struck with the false consequences which have been de- 
duced from them by persons prejudiced and deceived by 
appearances. 

Among the facts of this kind, a ease has been cited by 
]Mr- Jamieson, in the Essays of the Society of Edinburgh. 
A young man, during the existence of a gonorrhoea, was 
seized with an enormous swelling of the penis, for which he 
consulted Mr. Jamieson, who finding this part of prodigious 
size, and the gland and the prepuce already gangrenous, 
immediately made scarifications, and employed the remedies 
he thought best ; but in two or three days, notwithstanding 
these means, the penis appearing gangrenous, he resolved. ;,• 
to amputate the prepuce, the glans, and the end of the cor- 



§ 



# 



m 

pus cavcrnosum. The sixth day after the operation, Mr. 
Jamieson perceived, as he removed the dressings, a fleshy * 
eminence of considerable size, which he took for fungus. 
He had to keep it down by repeated applications of lapis 
infernalis and red precipitate ; but the severe pain caused 
by these applications, and the fever they excited, obliged 
him to desist, and to dress the sore with dry lint. Never- 
theless, this supposed fungus, which continued growing di- 
rectly out, began on the seventh day to be covered with a 
line skin, and at length assumed the figure of a well-formed Jm 
nd well-proportioned gland, with this exception only, thai 
the orifice of the urethra was a little longer than natural. 
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How could such a case deceive a surgeon ! Is it not evi- 
dent that the appearances deceived Mr, Jamieson ; that he 
amputated the prepuce only, when he thought he had re- 
moved the glans itself? The glans was huricd among the 
gangrenous parts, and became visible when they sloughed ofi\ 

It would, I think, be useless to eite other eases of parts 
said to have been completely regenerated : I shall only ob- 
serve, that all the facts of this kind that are found in 
authors, relate to parts whose soft, cellular, and vascular 
structure renders them susceptible of considerable conges- 
tion, which, while they were thought to be entirely de- 
stroyed by gangrene, were, in l'act, gangrenous only in a 
small part. 

The thickening of membranes that have been exposed 
and covered with granulations, has also been urged as a 
proof of the regeneration of parts. It is known that the 
dura mater, when laid bare in tbe operation of trepanning, 
becomes very thick, and acquires a cartilaginous, and some- 
times even a bony hardness ; other membranes, such as the 
pleura, peritonaeum, inc. thicken also, when they have been 
exposed and have suppurated. But it is clear that this thick- 
ening is quite different from a regeneration of parts; it 
dq)ends altogether upon the engorgement of the vessels 
which enter into tbe structure of the membranes, and the 
infiltration of lymph into the cells of the cellular tissue, of 
which they are composed. 

Finally, it has been urged in favour of the renewal of 
parts, that a new bone forms in necrosis. But there is no 
similarity between these bony productions and the regenera- 
tion of flesh. In necrosis, the periosteum ossifies, by re- 
ceiving the nourishing iluids and the phosphate of lime, 
which were destined to form that portion of bone which was 
deprived of life ; it is not a true regeneration, but a con- 
version of membrane into bone. 

It is certain then, that the cure of wounds with loss of 
substance is not effected by a regeneration of parts. It is 
further certain, that such a regeneration would be an ob- 
stacle to the healing of a wound ; but there is one proof 
that may be added to the others, sufficient of itself to re- 
move all doubts upon this subject. If the extension of vessels 
and the reproduction of parts were not carried so far as to 
separate the lips of the wound and to increase it, they would 
absolutely counteract the sinking of the parts, without which 
a wound can never consolidate. Thus we see, after an abuse 
of relaxing applications, that the granulations become puffed 
up, and healing cannot go on until they are repressed. 

15 
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But since reproduction of parts does not take place, wlia* 
is the mechanism of the healing of suppurating wounds, 
whether attended with loss of substance or not ? This i» 
what we observe in such cases : — > 

A few days after the wound has been made, and in the 
acme of inflammation, if suppuration be about to- come on, 
it appears larger and deeper than it really is ; and when 
there is loss of substance, its surfaee is greater than the part 
which has been removed, because the swelling separates its 
lips, and their engorgement and thickening augment its 
depth. But suppuration takes place, and reduces the swell- 
ing ; the edges diminish in thickness, sink, and approximate 
to the bottom of the wound, of which the depth and breadth 
diminish in proportion to the quantity of pus discharged. 
The emaciation which always follows considerable wounds, 
and which is produced by diet ami evacuations, contribute 
also to their cure, by favouring the sinking of the parts 
generally, and in particular an elongation of the skin, by 
reason of the discharge of fluids from the parts beneath. At 
length, when the discharge and the sinking of the lips of a 
wound are carried to a certain extent, a thin pellicle forms 
at its circumference, approaches the centre, and finally 
covers the wound. Now it is evident, from these phenomena 
alone, that wounds become smaller by the sinking of parts 
alone ,• and as the skin is extensible, and capable of follow- 
ing the motion of other parts to which it is attached, it is 
drawn towards the centre, without, however, as might be 
imagined, increasing at all its own dimensions. This last 
fact is proved by the following experiment, which esta- 
blishes also the reality of the sinking of which I have 
spoken. 

At a given distance from the edge of a large wound, 
make in the skin an indelible mark, or one which will last 
a long time, with the nitrate of silver, for example ; then 
measure the space comprised between this mark and the 
circumference of the wound, and also the distance from the 
mark to the centre of the wound. Let this wound go on 
healing, and in fifteen days measure again the distances as 
before ; we shall find the distance from the mark to the 
edge of the wound exactly the same, while that between the 
mark and the centre is considerably diminished. The skis 
then has advanced by the sinking of the borders of the 
wound, and this sinking has produced the diminution in 
breadth and depth. The bottom of the wound does not then 
rise, but its edges sink : hence the depression of the cicatrix 
is always proportioned to the loss of substance that has beea 
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sustained, and always exists when the cicatrix is situated 
over a bone, to whieli it adheres. 

The diminution of wounds goes on very rapidly during 
the first days, and afterwards become* very slow. This is 
the reason of it : The abundant suppuration which takes 
place during the first fifteen days, produces a speedy sinking 
ef the sides of the wound, swollen by inflammation : hence 
results a proportional diminution of the size of the wound. 
Afterwards the suppuration becomes more sparing, and the 
sinking goes on more slowly, and very soon the sore grows 
less only by insensible degrees. For this reason, whatever 
promotes suppuration accelerates the healing of the wound *. 
hence we observe -that wounds heal by far the most rapidly 
in fat persons. In them the cells of the cellular tissue being 
filled with a large quantity of fluids, which drain off by 
suppuration and emaciation, a greater sinking takes place 
than in lean persons, in whom the cells of the cellular 
tissue are naturally almost empty. For the same reason, 
wounds in parts of the body where there is abundance of 
cellular tissue, heal more quickly than those where there is 
skin only, or very thin muscles. 

The size of a wound diminishes, as we have said, because 
Hie parts sink from the discharge of pus, and because the skin 
approaches from the circumference to the centre. It is, how- 
ever, to be remarked, that the cicatrix begins to form long 
before the wound ceases to contract, by the discharge and 
sinking of the parts, and that, tlrerefore, there is a period 
in wounds, in which their size diminishes by the discharge, 
and by cicatrization and desiccation at the same time. 

Cicatrization always begins at the circumference, and 
proceeds towards the centre. But when the wound is very 
large and superficial, several points of cicatrization are 
formed, resembling little islands. These points multiply 
and extend until they unite in the same way as the flat 
bones. We may compare the desiccation of a wound, in this 
case, to that of apiece of land which has been overflown ; if 
the water be contained in a deep hollow, the desiccation 
takes place from the circumference towards the centre ; but 
if a large extent of uneven ground be covered, the desiccation 
takes place in several elevated points, and at length reaches 
the intervals that separate them. 

The cicatrix is formed by the drying of the extremities 
of the vessels which have been drained by suppuration, and 
also by the drying of the cellular tissue. But this cicatrix 
can only be rendered firm by a nourishing juice, which glues 
together the drained parts, and which acquires, by time. 
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suffieicat solidity to rosist the efforts which might tend to 
separate what it has united. This juice is found in every 
part of the body. The blood appears to furnish it for tho 
re-union of recent wounds, whose sides are in exact apposi- 
tion. But in suppurating wounds it succeeds the ilow of 
pus, and, as it were, solders the parts together. 

At first the cicatrix is only a thin pellicle, which yields to 
the slightest force, but afterwards it becomes thicker and 
more consistent, and, in proportion to the drying of the 
parts, becomes more complete, and extends more deeply 
by the evaporation of moisture, which penetrates the cica- 
trix itself. 

If we examine a cicatrix shortly after a wound is healed, 
\ve find it more or less depressed, according to the loss of 
substance which has taken place. But if this cicatrix cover 
parts capable of extension and increase of size by nutrition, 
the depression may diminish, and, in time, even disappear. 
Suppose, for instance, a portion of muscle to be destroyed, 
the cicatrix which forms, is at first depressed in propor- 
tion to the loss sustained. But if there be much cellular 
substance under this muscle, an increase of fatness will 
gradually bring it to a level with the other parts. However, 
the cicatrix which adheres to a bone that has exfoliated, 
never raises, and the depression becomes more sensible as 
the person becomes fatter. The reddish colour of a cica- 
trix gradually disappears, and in time it becomes a little 
whiter than the skin, forming a mark which lasts for 
life. 

Such is the process of nature in the cure of simple sup- 
purating wounds, with, or without loss of substance. Wc 
shall consider the rules that are dcduciblc from a know- 
ledge of the process of suppuration, for the treatment of 
this kind of wounds. 

The first indication is to prevent the contact of air, the 
impression of which causes pain, and too great inflamma- 
tion. For this purpose we employ soft porous substances, 
calculated to soak up the blood and serum which flows 
from the wound, without causing too much irritation. 
Dry lint seems best to answer these purposes. The wound 
should be covered with it, and this is to be done gently, 
without cramming or forcing it in; pressure would be 
painful, and would increase the inflammation. It is useless 
to add any thing to the lint; irritating substances would be 
injurious; the alum water employed by Le Dran, with a 
view to corrugate the small vessels, stings the surface of 
the wound, and causes pain. Powdered rosin, in which 
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some persons roll the lint, is of no utility, and has^hc in- 
convenience of incorporating with the serum, and forming 
a masiich which painfully compresses the wound. Moreover, 
these means will not arrest any considerable hemorrhagy, 
and dry lint will suffice <o stop a small flow of blood. 

The wound being covered with lint, it is to be retained by 
a compress, and simple bandage. The patient, and the 
wounded part, are then to be placed in a convenient position, 
and suilable remedies and regimen are to be prescribed. 

When the wound is small, and confined to an unimportant 
external part, it is sufficient to diminish the quantity of the 
patient's food, and to give him some diluting drink. But 
if the wound be very large, or if it affect a very sensible part, 
the patient must be put upon very spare diet, that is to say, 
he must take no aliment other than a diluting drink. 

Immediately after the application of the apparatus the 
patient experiences more or less pain, according to the size 
of the wound. As this pain is inseparable from the wound, 
and must continue eight or ten hours, we should exhort the 
patient to bear it with fortitude, and when it is severe we 
may sooth it with narcotics. 

On the second or third day, the wound inflames, and its 
edges swell. Then a new kind of pain succeeds the first. 
It is attended with tension and twitching; it is of a peculiar 
kind, and announces the approach of suppuration. If this 
inflammation, necessary to the establishment of suppu- 
ration, become too great, we must combat it by the means 
we shall point out when we treat of the complications of 
wounds. 

We must continue the severe regimen on which the pa- 
tient has been put, for seven or eight days, that is, until 
the inflammation has subsided, and suppuration is esta- 
blished. We may then prescribe nourishing broths. When 
suppuration has drained the parts, and the wound is healing, 
the patient may use, at first strong soups, afterwards solid 
food, taking a quarter, afterwards an half of what he consum- 
ed when in good health. But we must always guard against 
giving too much, because the swelling of the sides of the 
wound would oppose the process of nature for its cure. 

In the choice of food for the patient, we must consider 
his temperament, age, and habits, as well as the climate 
and season of the year. We should avoid every thing that 
is heating, solid, or aromatic, from their tendency to in- 
crease the action of the solids. The patient mu3t not drink 
much wine, and not any unless mixed with water. 

The patient should breathe, as far as possible, a serene 
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air, fry from putrid exhalations, and have it often renewed : 
the most favourable is that which is dry and moderately 
warm. Motion, and especially of the affected part, must be 
interdicted. The patient must rigidly abstain from the plea- 
sure of love, which excites such strong commotions in the 
nervous system, as in some instances have proved fatal : for 
this reason we must forbid the use of all food that could ex- 
cite the venereal appetite, and keep him aloof from women 
and lascivious objects. A lively turn of mind should be en- 
couraged ; but we must carefully avoid exciting joy, sadness, 
or anger. The bowels should be kept open by injections 
and suitable laxatives; but purgatives are injurious, unless 
called for by saburra in the prims vise, which often hap- 
pens in hospitals, or by a relaxed phlegmatic habit. 

When the inilammation has terminated, and suppuration 
is well established, diluents are to be discontinued. Bitter 
and slightly tonic drinks are then proper, to sustain the 
action of the stomach and favour digestion, which, by rea- 
son of the inactivity of the patient, is apt to go on more 
slowly than in health. The details relative to the regimen 
of wounded persons, have made us, for a moment, lose sight 
of the local treatment of wounds; we now return to it. 

The lint with which the wound was covered on the first 
day, adheres strongly, and the blood which flows, glues to- 
gether the lint and compresses. Now if we should attempt 
to remove the dressings before they are moistened with 
purulent serum, we should excite much irritation and pain, 
and cause the wound to bleed afresh ; therefore, when the 
wound is large, we should not remove the dressings until 
the expiration of three or four days in summer, and four or 
five in winter: however, if,, before this time, the blood in 
the dressings becomes fetid, we may change the bandage, 
compresses, and the loose lint, leaving only that which ad- 
heres. Formerly it was the practice to remove the first 
dressing at the end of twenty-four or thirty-six hours, which 
caused great twitching, and as much pain as the wound 
itself: so impressed were patients With the dread of the 
first dressing, that when the practice of deferring it to the 
fifth or sixth day commenced, they were agreeably sur- 
prised that it caused no pain. 

Before removing the first dressing of a large wound, we 
should wash it with warm water, so that the bandage and 
compresses may easily separate; but we must be careful 
not to continue this operation too long, lest the dressing 
eome off altogether, and some portion of lint adhering to 
the mouth of a vessel be thus detached, and canse a 
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heraorrhagy, which is always very troublesome. We must 
remove the lint with care, so as not to excite pain : it' any 
adhere by small threads, they should be cut with a seissars. 
If any vessels have been tied, we should envelope the liga- 
tures in a little compress, so as to distinguish them easily, 
to avoid drawing on them. These little attentions require 
much skill and experience, and prudent practitioners prefer 
doing them with their own hands. 

AVhen all the loose lint has been removed without draw- 
ing, and without causing pain, upon the centre of the wound 
we should place a little fine lint, which imbibes the pus, and 
prevents its escape. The whole surface of the wound is 
then to be covered with dossils of lint, spread with an emol- 
lient ointment proper to diminish irritability and acute sen- 
sibility. This ointment, which is to be spread very thick 
the first three or four days, especially if any considerable 
portion of lint remain adhering to the wound, beside its 
soothing qualities, has the advantage of preventing the pus 
from penetrating too much into the dossils of lint, in such a 
way, that, being kept on the surface of the wound, it de- 
taches the adhering portions. I commonly use ointment of 
styrax, mixed with cerate and oil of hypericum, in such 
proportions as to be of a proper consistence. 

After the first dressing has been removed, the wound is 
to be dressed every day, or once in two days, according to 
the abundance of the suppuration. Too frequent dressings 
have several inconveniences : they expose the wound to the 
contact of air, which is always injurious to parts deprived of 
skin, and especially to suppurating surfaces ; they remove 
the pus, the presence of which is calculated to keep the 
parts in a favourable state ; and, lastly, the irritation they 
excite interferes with the process of nature, and retards the 
cure. Dressing too seldom is less injurious ; but the pre- 
sence of pus greatly relaxes the parts, and prevents their 
draining, thus rendering the wound stationary, or slow in 
its progress towards a cure ; moreover, the pus becomes 
fetid, and injurious to the wound, by remaining too long. 

The dressings should be made in such a way as to cause 
as little pain as possible. The first dressing, as wc have 
observed, requires very particular attention ; the wound is 
then extremely sensible, and the least drawing in any part 
of it excites severe pain : hence great care is required in 
removing the loose dressings, and separating them from 
parts to which they adhere. 

In proportion as the wound becomes exposed, and suppu- 
ration increases, it is to be covered with a larger quantity 
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of dry lint, and the dossils, spread with ointment, arc put on 
solely with the intention of moderating the inflammation, 
and promoting the formation of laudable pus. 

AVhen suppuration is well established, the ointment is to 
be omitted, and dry lint alone applied to the wound. The 
use of ointments too long continued, and especially (he direct 
application of them to a wound, makes the granulations soft 
and spongy ; they become edematous, the pus is serous, and 
the cure is retarded.* Dry lint prevents these injurious 
effects ; its lightly stimulating quality keeps up the degree 
of inflammation necessary to the formation of good pus and 
the cleansing of the wound. 

Dry lint alone is generally sufficient to cure even the 
largest wounds; but it is not always enough to fulfil the 
indications of nature during a long course of treatment. 
Old sores lose their vital action ; they are disposed to re- 
laxation in proportion to the time they have suppurated. 
We observe, that all parts of our bodies, which are at first 
very irritable, and easily inflamed by the presence of foreign 
bodies, gradually accustom themselves to their contact, and 
finally are no longer affected by them ; we may thence infer, 
that, after a long time, dry lint becomes incapable of excit- 
ing a sufficient degree of irritation to promote healthy sup- 
puration. Thus experience proves that, in many suppurating 
wounds, advantage is derived from more active remedies. 
Dry lint is generally irritating enough ; but when we per- 
ceive the granulations no longer affected by its presence, 
when they become flabby, and the pus loses its good quali- 
ties and becomes serous, we must have recourse to remedies 
somewhat more irritating, such as orgeat-water, or wine 
with honey ; and if these lose their effect, to the balm of 
Mecca ; and, finally, to the nitrate of silver, burnt alum, 
&c. The nitrate of silver, gently drawn over the edges of a 
wound every three days, is found to be very efficacious in 
keeping up healthy suppuration, and to prevent the granu- 
lations from becoming flabby, and thus to promote the cure. 

Suppuration is always more copious in the centre of a 
wound than at its sides : hence the lint adheres to the sides, 
and in removing it we might tear the tender cicatrices. 
This may be avoided, by not putting any lint in contact 
with the circumference of the wound, and covering it with 
dossils spread with cerate ; or by first covering the edges 
with plasters of cerate, and putting lint above. 

By following these rules, we readily heal suppurating 

* See note F. 
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wounds. But sometimes it happens that a wound, after 
doing well for some time, suddenly becomes stationary, or 
retrograde. When this takes place, we must study to find 
out t lie cause of the change, and endeavour to remove it. 

The causes which retard the healing t>f sores, are exter- 
nal or internal. 

Among the former we reckon errors in regimen ; in fact, 
when near the cure of a wound, if a patient give loose to his 
appetite, and form, by too much nourishment, more fluids 
than are wanted, the wound is drenched, and relaxed ; it 
ceases to diminish. Daily experience proves embonpoint 
to be an obstacle to the healing of a wound, and that a single 
hearty meal, followed by indigestion, will break open a cica- 
trix, and re-open a wound on the point of healing. It is, 
therefore, of the utmost importance to watch the patient, 
and to proportion the quantity of food to the state of the 
Wound, and the embonpoint of the patient. 

The internal causes which retard the healing of wounds: 
are certain virus, and peculiar dispositions of the solids and 
fluids, which give them qualities opposed to the cleansing 
and cicatrization of the wound ; such especially are the 
scorbutic diathesis, scrofula, and syphilis. For although 
most wounds that happen to serofulousor syphilitic patients 
heal well enough, we are forced to allow, that these dis- 
eases prevent cicatrization, and require special treatment. 
Herpetic affections may also influence a wound, by pro- 
ducing in the neighbouring parts a papular and crusty 
eruption. 

It is generally toward the end of the cure that these last- 
mentioned causes begin to act. We may suspect their ex- 
istence, when the wound ceases to heal, and we cannot 
discover any local disposition which could produce this 
effect, and the patient has committed no error in his regi 
men. We judge of the nature of the internal disease, by 
the appearance of the wound, the peculiar symptoms of the 
disease, and the former diseases of the patient. Whatever 
disease is discovered to exist, it must be treated by the 
means which experience has found best. 

The external or local causes which retard the healing of 
wounds are of several kinds. 

Sometimes the healing of a wound becomes very difficult 
or impossible, because a great loss of substance lias taken 
place, and, without any sinking, the wound must heal by 
means of cicatrization and desiccation, which are always long 
and difficult. Gun-shot wounds are particularly bad in this 

respect. General C received, before Courlray, at the 
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beginning of the revolutionary war, a cannon-shot, whieU 
carried away a portion of the calf and fibula; the loss 
of substance was prodigious. Perhaps it would have been 
better to have amputated the leg at once ; hut it was pre- 
served. When the wound was reduced to the size of a dol- 
lar, he was brought to Paris. This wound, on a very thin 
leg, covered with large scars, resisted the skill of the ablest 
surgeons. After eighteen months it diminished to the size 
of half a crown, and obstinately remained so. 

The healing of a wound may be retarded by the state of 
its edges : they may be hard and elevated, and thus pre- 
vent cicatrization. We should, in such case, soften them by 
suitable means ; and if their edges be bounded by a thin skin, 
partly disorganized, it must be cut off. We shall speak of 
this subject more particularly in treating of ulcers and fis- 
tula. 

But very often the mode of dressing wounds, as they ap- 
proach their cure, prevents them from healing. W 7 e often 
see a wound, reduced to a very small size, furnishing very 
little pus, if we dress it with dry lint alone. In this case 
the lint adheres firmly to the circumference of the wound, 
and keeps up an irritation, which hinders it from healings 
or if, in spite of this, a cicatrix be formed, it is torn off 
every time the lint is removed. This may be prevented, by 
covering the wound with very fine lint, and placing over it 
a dossil, thinly spread with cerate. By these means we pre- 
vent the lint from adhering, and keep the edges in a moist 
state, proper for healing. But to derive from this mode of 
dressing the greatest possible advantage, the lint should be 
placed so as not to touch the edges of the wound, or if it do, 
it ought to be of such a degree of thickness, that the cerate 
will easily penetrate through it ; at the same time the cerate 
must not he spread thickly, because it would then relax the 
granulations, especially if plenty of lint were not applied. 

Finally, when wounds arc so situated that the parts have 
between them great intervals filled with cellular substance, 
and this cellular substance has been destroyed by suppura- 
tion, extreme emaciation of the patient may be an obstacle 
to the cure, if the mechanical disposition of the parts do not 
allow them to fall together. We have already spoken of this 
case ', we shall treat of it again. 
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ARTICLE III. 

Of the Complications of Wounds. 

The complications of wounds are primary and secondary. 

Section I. Of Primary Complications of IVonnds. 

These arc hemorrhage, pain, inQammation, tetanus and 
palsy. 

Of Hemorrhage. 

Hemorrhage is an abundant effusion of blood, proceed^ 
ing from a vessel opened by the instrument which has 
caused the wound. We are not to confound hemorrhage 
with the slight effusion of blood which takes place in 
every division of parts. The fust requires particular means 
to arrest it; and the life ef the patient may he lost, if these 
means be omitted, or ill directed ; while the latter ceases 
of itself, by the contraction of the vessels, or a very slight 
compression. Hemorrhage almost always takes place at 
the moment the wound is inflicted. Sometimes, however, 
K comes on after two or three days, either because the 
compression has ceased to be properly applied, or because 
the separation of an eschar has opened the mouth of an ar- 
tery, as often occurs in gun-shot wounds.; or because the 
orifice is contused and mashed. In this last case, hemor- 
rhage occurs after suppuration has commenced. 

Hemorrhage from arteries is always greater and more 
dangerous than that from veins. Thus we have examples 
ef wounds of very small arteries leading the patient to the 
brink of the grave, while the opening of the largest vcius 
is rarely dangerous. 

Physiology explains this difference. The blood circu- 
lates in the arteries by the impulse it receives from the 
heart, and the re-action of the arterial coats. These two 
forces united, impart to it so much velocity, that it juts 
out per saltum, to a considerable height, when an artery is 
opened, so that by the laws of the circulation almost all 
the blood of the body will, in a given time, present itself to 
the orifice of the vessel. Venous blood circulates more 
blowly, because it receives no impulse from the heart: 
hence venous hemorrhages generally stop spontaneously, 
sr are arrested by a slight compression. If a vein hav 
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been opened, a clot forms at the orifice, and adheres to 
the surrounding parts. The vein preserves its caliber, and 
the blood circulates as before. If the vein be cut across, 
the circulation through it ceases, and the blood passes 
through the collateral branches. 

Venous hemorrhage is difficult to stop, where there is 
compression above the opening. This sometimes occurs 
in women who are bled during pregnancy. They draw up 
the sleeve of their gowns, so as to eompress the veins. 
Surgeons have supposed, in some cases of this kind, that 
they had opened the brachial artery. 

The hemorrhage from a large vein may become very 
dangerous, when (he vein is the only one belonging to the 
limb ; for then the compression or ligature necessary to 
staunch the blood, hinders its return to the heart, and the 
member swells so prodigiously, that gangrene may super- 
vene. For example, if the femoral vein were opened at 
the groin, above its juncture with the saphena vein, there 
would result from the compression necessary to stop the 
bleeding, a great tumefaction, and its necessary conse- 
quences. 

Often when the bleeding vein is situated in a cavity, the 
hemorrhage may prove fatal, not only by reason of the 
quantity of blood effused, but also by its collecting in the 
cavity. What we shall treat of at present only relates to 
wounded arteries. 

Whatever vessel causes the hemorrhage, it is always 
more dangerous when it is internal than when it is external. 
The impossibility of employing any mechanical or surgical 
means, sometimes renders the hemorrhage, from a very 
small vessel, exceedingly dangerous, and even fatal. 

If the wound be external, the danger is in proportion to 
the caliber of its cavity, and its depth from the pressure ; 
and hemorrhage from a middling sized arfery, situated 
very deep, is more dangerous than that from a large artery 
that is superficial. 

Hemorrhage is more or less serious, as it takes place 
from a wound made by a surgeon, or by accident. In the 
former case, all the circumstances having been previously 
foreseen, the surgeon is prepared to stop the blood, when 
lie thinks proper. In the second case the patient may be 
out of the reach of assistance, and die before a surgeon can 
sec hiin. 

The moral and physical state of the patient influences 
the wound. If a person, in whom an artery is opened, be 
frightened into syncope, at the first sight of blood, the be 
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morrhage ceases at once. Syncope, from loss of blood, is a 
means of arresting; hemorrhage, at least, if it continue for 
a Jong time. A clot shuts up the vessel until the surgeon 
arrives. 

We observe that hemorrhage stops more easily in persons 
in good health, whose fluids have preserved their natural 
qualities, than in those whose fluids are vitiated, and whose 
solids are in a stale of atony. Thus in scorbutic constitu- 
tions hemorrhage is always very troublesome. 

Such are the different circumstances which render he- 
morrhage more or less dangerous. Let U9 now consider in 
what manner nature proceeds in closing open arteries. 
This point of doctrine being of great practical importance, 
should be examined in all its details. 

If an artery be entirely cut across, its ends retract and 
bury themselves in the adjacent parts ; but this retraction is 
inconsiderable, and does not always take place. We have 
seen in a wound of the hand, with injury of a branch of the 
radial artery, the two ends of this vessel completely divided, 
without retracting, but, in fact, projecting from the surface 
of the wound, so as to be easily taken up and tied. But 
when an artery is situated between muscles, and not in the 
substance of any one of them, and the cellular tissue which 
surrounds the muscles is lax, then it sensibly retracts, ami 
becomes buried in the flesh. On the other hand, the sides 
of arteries are extremely contractile, and constantly have a 
tendency to approach each other. By virtue of this power the 
arteries contract in diameter, in proportion to the diminution 
of the quantity of blood they contain. "We see this in the 
eanalis arteriosus, and in the umbilical arteries, which, after 
birth, contract, and finally close ; becoming converted into 
ligamentous cords. When then an artery has been cut across, 
its diameter must diminish by the retraction of its circular 
fibres ; and this diminution may go so far as to close entirely 
the orifice of the vessel, and prevent the further escape of 
blood. In this way nature arrests hemorrhage in divided 
arteries; they become obliterated from the scat of the wound 
to the first considerable Collateral branch which they give 
off. 

But nature can arrest hemorrhage only when the wounded 
artery is very small : if the caliber of the artery be consi- 
derable, art must interpose its aid ; without it, the vessels 
would never contract enough to resist the impulse of the 
blood, and the hemorrhage would continue. When the ori- 
fice of the artery is closed by one of the means which we 
shall presently speak of, the blood that arrives there is 



126 Bayer's Surgery. 

stopped, and forms an oblong clot, which fills the artery. 
This clot gradually becomes harder ; it adheres to the sides 
of the arterial coats, which continue to contract, and the 
artery becomes entirely obliterated to the first considerable 
collateral branch that it gives off. But different opinions 
havo existed in regard to the formation of the clot. J. L. 
Petit, one of the first who has examined the subject with 
attention, and who, by a course of experiments upon living 
animals, and observations on man, discovered the mechanism 
of nature in this obliteration, evidently found the clot formed 
by coagulated blood at the extremity of the divided artery. 
Pouteau docs not absolutely deny the existence of the clot, 
but he regards it as unnecessary to the obliteration of the 
artery, which he attributes to the tumefaction and swelling 
of the flesh, and cellular tissue embraced by the ligature. 

The explanation of the phenomena observed in a disease 
is of little moment when it has no influence upon practice; 
but Pouteau has drawn from his opinion of the manner in 
which the obliteration of an open artery takes place, a prac- 
tical deduction, which appears contrary to sound surgery, 
as we shall see in treating of the means of art for arresting 
hemorrhage. 

When an artery has been opened laterally, whether trans- 
versely, obliquely, or longitudinally, the wound does not 
cause, in the form of the artery, any change which can hin- 
der the blood from flowing, even when the artery is small : 
the retraction of the arterial fibres, on the contrary, tends to 
enlarge the opening. The aid of art then always becomes 
necessary. But by what process does nature, seconded by 
art, effect the consolidation of an artery opened laterally ? 
J. L. Petit has said, that in this case a clot forms, which 
fills the opening of the wound, and exactly closes it. without 
obliterating the artery in which the circulation continues. 
According to Petit this clot is shaped like a nail, the point 
of which equals in length the thickness of the coats of the 
artery, while its extremity, which corresponds to the co- 
lumn of blood, is worn off by the friction it undergoes. The 
head which corresponds to the exterior part of the artery is 
very broad ; it contracts adhesions with the external surface 
of the artery and the adjacent cellular tissue. These adhe- 
sions become stronger, and when they are well cemented the 
artery is healed, and the clot cannot be displaced by the im- 
pulse of the blood which continues to pass through the ar- 
tery as before. But does nature thus consolidate an artery 
which has been opened, and when the opening of an artery 
is only stopped up by a clot, is the eure perfect and radical ? 
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In the first place it seems difficult to conceive that com- 
pression of an artery, laterally opened, should be sufficient 
to stop the bleeding, without being strong enough to approx- 
imate the sides of the artery, and to bring them into imme- 
diate contact, so as to cause them 4 to adhere. 

In the next place, when we consider that most persons who 
have had an artery pricked, and who have been treated by 
compression, have had a false aneurism for some time, we 
cannot refrain from thinking that their cure was only appa- 
rent. In this way false consecutive aneurisms appear after 
an injury of the brachial artery in bleeding, when compres- 
sion has been used : the patient is thought to be cured, and the 
surgeon feels perfectly secure ; but in three or four months, 
sometimes later, the clot by which nature has arrested the 
hemorrhage, becomes detached, and the blood is injected 
into the cellular (issue, forming an aneurismal tumour. 

J. L. Petit showed, it is true, to the Royal Academy of 
Sciences, the brachial artery of a man who died suddenly, 
two months after he was cured of a wound of that vessel: 
the lips of the wound of the artery had not united to each 
other ; the blood was stopped by a clot which closed the 
opening, and which adhered to the whole circumference; 
but in this ease the cure was only apparent; and had the 
man lived longer, the clot, without doubt, would have been 
displaced by the impulse of the blood, and a false consecu- 
tive aneurism would have supervened. 

At the present time, all practitioners agree that wounded 
arteries heal only by obliteration, and that the cure produced 
by a clot which stops the wound of an artery, is not com- 
plete and radical, and that it exposes the patient to a false 
consecutive aneurism. 

We have spoken of the process of nature in the cure of 
lateral openings of arteries, only because it gives rise to 
practical inductions respecting the proper means of arresting 
hemorrhage. In fact, if a punctured artery heal by means 
of a clot, and present its caliber, compression would be the 
best means of arresting hemorrhage ; but if compression, 
when it only retains the clot at the mouth of the vessel, pro- 
duce an incomplete cure, and expose the patient to a false 
consecutive aneurism, it is a bad remedy, and ought to be 
rejected. Even if* on the contrary, it obliterate the vessel, 
and this obliteration be necessary to the cure, it still remains 
to be decided, if the ligature be not preferable. We shall 
hereafter discuss this subject. 
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Of the Means of arresting Hemorrhage. 

The means of arresting hemorrhage from wounds, are 
astringents, absorbents, styptics, cauterization, and ligature. 

Astringents act by producing a contraction, and a kind of 
crisping of the vessels. These remedies, among the princi- 
pal of which is alum-water, can only be useful in the he- 
morrhage of very small arteries, and those upon which we 
cannot otherwise act. Thus they are used in nasal hemor- 
rhages, which are not considerable, and then they are ap- 
plied directly to the vessels themselves, by making the pa- 
tient snuff them up, or by injecting them into the nostrils ; 
sometimes by applying them to the forehead and temples. 
In this case cold water is frequently employed. Uterine 
hemorrhages, which depend upon want of action in the 
uterus after delivery, may also be arrested by applying 
eomprcsses wet with cold water to the abdomen, or even 
by injecting it into the uterus. 

But in hemorrhages arising from a wound, astringents 5 

are in general feeble remedies, and insufficient to stop the 

bleeding of a large vessel ; on the other hand, if the vesseJ 

J)e small, compression and a suitable dressing are sufficient. 

Absorbents, such as lint, line dry sponge, the nest of the 
ant of Cayenne, agaric, etc. are soft, porous, pliable sub- 
stances, calculated exactly to close the mouth of the bleed- 
ing vessel, to soak up the serous part of the blood, and to 
form with it a hard substance. Among the absorbents, 
agaric re that which has enjoyed the greatest consideration. 
In the 2d volume of the Memoirs of the Royal Academy 
of Surgery, extraordinary praises have been lavished 
upon it. But experience has proved that agaric, as well 
as all other absorbing substances, is efficacious only by 
the compression it imparts to the open artery, thus oppos- 
ing the escape of blood, and favouring the obliteration of 
the bleeding vessel: hence, at the present time, it is little 
itsed, and now, when compression is trusted to, small balls 
of lint are applied to the bleeding orifices. 

Styptics differ from astringents only in the degree of their 
activity; they hold a middle rank between astringents and 
caustics. Spirits of wine, Rafael's water, a strong solufion 
of the sulphate of copper, are those which are most em- 
ployed. Those in which the pledgets of lint are soaked and 
applied to the bleeding vessels, produce a strong contrac- 
tion, and crisping of their mouths : hence they may be useful 
in moderate hemorrhages. It would not be prudent to trust 
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to them, when the blood is flowing from a considerable 
artery, unless we could aid them by a slight bandage ; but, 
even in this case, it is better to employ lint, or some oilier ab- 
sorbent, because styptics produce an unpleasant degree of 
irritation, and excite high inflammation in the part to which 
they are applied. 

Cauterization is made with the actual cautery, that is, 
red-hot iron, or with caustics. These last are little used. 
The gangrenous eschar which they form is too soft, and is 
too quickly detached, to afford a solid barrier to hemorrhage 
from a large vessel. The actual cautery, which the ancients 
greatly abused, produces a more dry eschar, which is hard, 
and separates with more difficulty, and therefore is more 
efficacious. 

But cauterization of every kind has this great inconve- 
nience: the gangrenous eschar, while it opposes the impetus 
of the blood, contributes not at all to the falling together of 
the sides of the artery. They approach, it is true ; but if 
the artery be large, they do not approach sufficiently to 
touch each other, and adhere : besides, nature separates the 
eschar before the obliteration of the arterial tube, hemor- 
rhage re-commences, and we are obliged to cauterize again. 
At the second cauterization, the mouth of the vessel is 
deeper, and the difficulty of stopping the hemorrhage is 
greater than before; and if several cauterizations have been 
unsuccessfully made, the mouth of the vessel may be so 
deep, that we are obliged to have recourse to the uncertain 
means of compression, from the impossibility of applying 
the ligature. Cauterization has another inconvenience- 
that of causing much pain, and destroying immediately the 
parts which surround the cauterized vessel. 

Nevertheless, there are some cases, in which cauteriza- 
tion is best : when, for instance, the artery is very small, 
and situated in a part which renders compression impracti- 
cable, and when it cannot he tied ,• in which case, cauteriza- 
tion almost always succeeds, because the artery closes up 
before the eschar is thrown off: thus, for example, in t» 
wound of the ranine artery, either from the operation of 
cutting the frsenum lingua, or by accident, the softness and 
mobility of the tongue render compression impracticable, 
and a ligature cannot be applied ; the hot iron is then the 
only resource, and it is perfectly successful, although it do 
not touch the very mouth of the bleeding vessel. 

The following is a case, in which the life of the patient 
would have been endangered, if the hot iron had not been 
applied. A servant was playing on a Jew's-harp: some one 

17 
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gave him a blow, which drove the instrument into bis 
mouth ; the blood flowed ; a surgeon was sent for, who 
directed astringent gargles ; they did not answer : he next 
stuffed the mouth with lint, and bandaged the upper and 
lower jaw together, but to no purpose ; the bleeding conti- 
nued for twenty-four hours, and the patient was almost ex- 
hausted, when Bradsdor, a professor in the ancient school 
of surgery, who related the case to me, was called in. His 
first care was to see wliere the blood came from. He 
emptied the patient's mouth, and washed it clean : he saw 
the hemorrhage proceeding from the inferior and anterior 
part of the tongue ; he heated an iron slyly, and put it on 
the place whence the hlood flowed ; an eschar was formed, 
the bleeding stopped in an instant, and the patient got well. 

The only truly efficacious means of arresting the hemor- 
rhage of a large artery, are compression and ligature. As 
these two remedies have divided the confidence of surgeons, 
and have alternately obtained an exclusive approbation, we 
shall examine particularly their effects and mode of acting, 
and the eases in which one is preferahle to the other. 

Compression consists in subjecting an artery to a suffi- 
cient degree of pressure to stop the circulation through it, 
and give time for its obliteration. It may be made by a 
bandage, or by an instrument. 

Lateral compression is that which acts upon one of the 
sides of an artery, and perpendicularly to its length. 

Direct compression is made at the extremity of the vessel, 
or opening of the divided artery, in a line coinciding with its 
length. 

Lateral compression may be made at the place of the 
wound, or between the wound and the heart. 

It has been said, that lateral compression made at the 
place of the wound, may act in two different ways, either by 
supporting the clot within the artery, or by bringing the 
sides of the artery in contact ; thus giving it the form of the 
pipe of a hautboy. At present, however, it is believed that 
lateral compression acts in this last way only. 

Lateral compression between the heart and the wound, 
produces its good effects only by flattening the vessel, and 
keeping its sides in contact until they adhere to each other. 

Lateral pressure, whether made on the wound or between 
it and the heart, is distinguished into immediate and me- 
diate. 

Immediate compression is that in which the first part of 
the dressing is applied directly to the bleeding orifice. 

Mediate compression only acts upon the vessel through a 
thickness of soft parts. 
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Lateral compression pushes the artery before it, and 
crowds in the soft parts on which the artery rests. Now, if 
these parts have no solid support, they yield, and elude the 
compression, which thus becomes insufficient to arrest the 
hemorrhage., however strong it may be. 

If lateral compression be mediate, the soft parts, through- 
out which it acts, yield, and part of the compressing force is 
thus lost. This loss is in proportion to the thickness of the 
soft parts ; if that be very great, the compression has no 
effect upon the artery. 

This inconvenience might be remedied, by proportioning 
the force of the compression to the thickness of parts through 
which it has to act ; but such a degree of pressure would be 
intolerable, and, if carried very far, would produce gan- 
grene. 

From what has been said, it is easy to see to what cases 
lateral compression is adapted, and that it can be useful 
only in those arteries which have a solid point of support 
beneath ; such, for instance, as the temporal and occipital 
arteries, the anterior aural artery, and the radial artery 
near the hand. 

In these cases, the method of making compression is the 
following : Having washed away the blood which fills the 
wound, a hard ball of lint, a bit of agaric, or a piece of 
money, wrapped in linen, is to be placed on the bleeding 
vessel ; over this compresses are to be placed, each being 
larger than the former, so that the whole shall resemble a 
pyramid, the apex of which rests upon the orifice of the 
wounded vessel: the whole is to be kept on by a circular 
bandage. In this way the strongest pressure may be made 
in the place where alone k is required : the rest of the limb 
is not compressed ; the circulation of the blood remains un- 
impeded. This apparatus is sufficient for arteries of mid- 
dling size ; but if the artery be large, and the structure of 
the part permit, it is better to use a tourniquet, by which the 
pressure may be regulated at pleasure ; and it only acts 
upon two points of the limb, viz. upon the open mouth of 
the artery, and upon the part directly opposite to it. 

-Lateral compression being efficacious only as it approxi- 
mates the sides of an artery, and keeps them in contact until 
it is obliterated, it must be strong enough to produce this 
effect ,* but it is impossible to determine the degree of force 
necessary for this flattening of the artery, because it vitries 
according to its size, its distance from the compressing 
power, and the point of support afforded by parts below. 
When there is a solid point of support beneath, the slightest 
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pressure, even that of a finger, is sufficient to stop the course 
of the blood ; but, in a great number of unfavourable cases, 
the strongest compression is hardly sufficient to arrest a 
small hemorrhage. In such instances, if we continue to 
compress the parts, we expose the patient to tumefaction* 
convulsions, &c. which may prove fatal, as 1 have often seen 
happen. 

A young man received a wound in the posterior tibial 
artery on the lower part of the leg, near the internal ancle. 
The internal malleolar and tarsal arteries, which run 
over the foot, were also divided. They all died ; they 
might have been saved, if, instead of cramming up the 
wounds, the surgeon had cut down upon the arteries, and 
tied them. 

When the other arteries possess the conditions necessary 
for successful lateral compression, we may avoid the injury- 
arising from compressing ihe wound, by pressing upon it be- 
tween the wound and the heart. The wound is then to be 
treated as a simple wound. 1 have treated in this way, with 
complete success, wounds of the temporal arteries, and 
those of the artery running over the foot. When, by com- 
pression, we have stopped the bleeding, we must continue it 
for a long time, otherwise the patient is exposed to a false 
consecutive aneurism. Thus I have seen this aneurism come 
on, after a wound of the brachial artery in venesection, from 
the compression being relinquished too early. The length 
of the time of compression must be proportioned to the 
magnitude of the artery, its distance from a solid point of 
support, and the thickness of the soft parts over it. 

For some hemorrhages, lateral pressure is the only re- 
medy ; that, for example, which results from a wound of an 
intercostal artery — from the internal pudic, in the opera- 
tion of lithotomy : but, in all other cases where the ligature 
can be applied, it is better, because it is more sure, less 
painful, and because it causes less inflammation, and is less 
apt to produce gangrene. 

Direct compression, applied to the end of a divided artery, 
does not change at all the form of the vessel; it resists 
only the momentum of blood, tending constantly to escape : 
hence it is less likely to produce an obliteration of the ar- 
tery than lateral pressure, and still less than the ligature. 
Its application, therefore, which was formerly extended to 
all cases of amputation, is limited, at present, to certain he- 
morrhages. These hemorrhages are, 1st. That which, after 
the amputation of a limb, proceeds from the principal ar- 
tery, which is ossified, of which we find an example in J. L. 
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Petit. 3d. The hemorrhage produced by the opening of an 
artery, seated in the substance of a bone, as the medullary 
artery of (he tibia, which is sometimes cul in the amputa- 
tion of the leg ; the middle meningeal artery, in certain 
cases, is enclosed in the substance of the parietal bone, and 
would be opened, if we should trepan at its anterior and in- 
ferior angle ; the small arteries at the bottom of the alve- 
olar sockets, penetrating into the teeth, and necessarily torn 
in extracting them. 3d. Hemorrhage, which results from 
an injury of the epigastric artery in the operation of para- 
centesis. We shall hereafter lay down rules for making 
direct compression in these different cases. 

The ligature consists in enclosing an artery with a waxed 
thread, or with a sort of small ribbon, composed of several 
threads, one by the side of the other, and strangling, as it 
were, the artery, to obliterate its cavity and arrest the flow 
of blood. The ligature itself is a kind of circular compres- 
sion, which brings all the points of the circumference of the 
artery towards its centre, and forms at its end a cul-de-sac, 
in which the blood is stopped. The impulse which the blood 
communicates to the extremity of the artery, is so great as 
to cause a considerable pulsation when the ligature is first 
applied, but it gradually diminishes, and finally disappears. 

We find some traces of the ligature in the writings of 
Hippocrates, Celsus, and Galen ; but they speak too lightly 
of this remedy, to deprive Ambrose Pare of the glory of his 
discovery, or at least of the application which he made of 
it, for the first time, in amputation of the limbs. 

Without giving a history of the ligature of arteries, which, 
since the days of Pare, has been sometimes employed and 
sometimes abandoned, we shall consider, in the first place, 
the different modes of using it ; we shall afterwards exa- 
mine the objections that have been offered to it, and inquire 
if there be any other means so exactly calculated to answer 
the end in view. 

There are two modes in making the ligature of vessels 
that have been entirely divided. Sometimes the extremity 
of the artery is taken hold of with a dissecting forceps, and 
drawn out a little, while an assistant ties it in the same 
manner that the umbilical cord is tied in a new-born in- 
fant. This ligature is called immediate. Sometimes you 
pass around the artery, by means of a crooked needle, a 
wax thread, which forms a kind of circle, in which are 
comprised the artery and the surrounding soft parts ; and 
it is through these parts that the artery is compressed, when 
the thread is drawn and tied. This kind of ligature is called 
mediate. 
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The immediate ligature, in which is always compre- 
hend^ a little cellular tissue which surrounds the artery, 
strangulates its mouth, and causes swelling in the part 
without the ligature, and a small tumour, which is formed 
like that which takes place when the end of an intestine is 
tied. The effect of the ligature being to cut the part which 
it embraces, and to prevent the blood from circulating below 
it. the small tumour becomes detached with the ligature, in 
a longer or a shorter time, according to the size of the ar- 
tery that is tied, the quantity of cellular tissue, tho size of 
the thread, and the force with which it has been drawn. 
When this separation takes place, the artery is obliterated, 
and hemorrhage does not return ; but sometimes it happens 
that this obliteration is not complete, either because the 
ligature has been thrown oft* too soon, or from some other 
cause which it is difficult to determine, and then the blood 
flows anew, and wc are obliged to tie it again. 

The mediate ligature acts also in strangulating the mouth 
of the artery, and in bringing the circumference to the 
centre ; but before its action can extend to the artery itself, 
it must compress the soft parts between the artery and it- 
self, so that, if they are very thick, the thread must be 
drawn exceedingly tight, to obliterate the caliber of the 
artery, and arrest the hemorrhage. 

The mediate ligature comes away much later than the 
other ; it is then exceedingly rare that the artery is not 
obliterated, or that hemorrhage returns. 

We shall now speak of the respective advantages and dis- 
advantages of these two kinds of ligatures, and describe the 
mode of applying them. 

The immediate ligature, as it comprises only a small por- 
tion of cellular tissue with the artery, is not very painful ; 
or if so, from the circumstance of its embracing some small 
nervous filaments, the pain, though severe at first, soon 
ceases. This ligature causes little irritation of the wound, 
and never occasions the nervous and inflammatory symptoms 
which accompany the mediate ligature. 

It has been objected to the immediate ligature, that it is 
displaced, and even thrown off, by the impetus of the blood ; 
but a quantity of cellular tissue is always included in it ; the 
swelling of which, added to that of the coats of the artery, 
causes a small tumour, which sufficiently resists the force 
of the blood. The immediate ligature cannot be displaced, 
unless it have been put on too near the end of the artery, 
because the swelling of the cellular tissue which surrounds 
it, hindered the operator from drawing it beyond the surface 
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of the wound, or because his assistant, in tying it, has drawn 
the threads obliquely, in such a way that the thread, al- 
though at first high enough up, has slipped, and approached 
the extremity of the vessel. 

It has been further objected to the immediate ligature, 
that it cuts the artery before it is obliterated ; but this can 
only take place when the thread is too thin, or is drawn too 
tight for the size of the artery ; for when we use a ribbon, 
and only draw it with sufficient force to resist the impetus 
of the blood, it very rarely separates before the perfect obli- 
teration of the artery.* 

The objections which have been made to the immediate 
ligature, apply only to its improper application. They may 
be avoided in the following manner. The surgeon takes 
hold of the artery with a dissecting forceps, embracing the 
two extremities of its diameter if it be small, and in passing 
one of the branches of the forceps within the artery, if it be 
large, as in the case of the crural or brachial artery. The 
artery being thus seized, the surgeon draws it from the sur- 
face of the wound, sufficiently for the application of the 
ligature by an intelligent assistant. Some practitioners 
make the first knot loose around the forceps before seizing 
the artery, and others pass the thread on one of the sides of 
the forceps, but do not make the knot until the artery has 
been taken hold of. In either ease, the aid, after he has 
pushed the thread high enough with his finger, tightens it, 
by drawing its ends perpendicular to the direction of the 
artery : he next makes a second knot, to secure the first. 
The tightness with which the thread is to be drawn, should 
be in proportion to the size of the artery. When we use 
several threads, they are to be placed by the side of each 
other, and kept together by wax, so as to form a kind of 
ribbon. It is difficult to determine exactly the force to be 
used in tightening the knots ; much force, however, is never 
necessary, even for the largest arteries ; and after the blood 
is stopped, a little more compression is sufficient to resist its 
greatest impetus. 

In tying very small arteries, it is impossible to avoid in- 
cluding some small nervous filaments, because they cannot 
be seen ; but in larger arteries it is easy to distinguish the 
accompanying nerve, which should never be comprehended 
in the ligatures, since it would unnecessarily occasion severe 
pain. 

The mediate ligature is much more painful than the im- 

* See note G. 
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mediate, because it includes very sensible parts; severe 
pain, and very serous nervous affections sometimes ensue: 
hence some practitioners have rejected the ligature, and pre- 
fer compression. 

Notwithstanding these objections to the mediate ligature, 
it was the only one which was used for a long time, because 
it was eonsidered most certain. It is true, as wc have al- 
ready observed, that the mediate ligature rarely separates 
before the complete obliteration of the artery; but it exposes 
the patient to hemorrhage other ways ; for the parts com- 
prised with the artery are cut after a time by the thread 
which compresses and strangulates them ; and as the ligature 
does not contract during this diminution of the parts which 
it encloses, it results, that it must cease to compress the ar- 
tery : thus hemorrhage sometimes ensues in this way : I 
have seen it come on after an operation for aneurism. 

In the mediate ligature there is necessarily a considerable 
quantity of ilesh included; but authers have greatly differed 
as to the quantity which ought to be comprised between the 
threads. After Louis, Garengeot is the first who advised to 
comprehend much flesh in the ligature. This precept was, no 
doubt, founded upon the idea of the premature separation 
of the ligature, and of its expulsion ; but we have seen that 
this fear is groundless. There is no sound reason for em- 
ploying a method from which disagreeable symptoms con- 
stantly result ; moreover, large ligatures are less sure in their 
effects, than those which comprehend only a little of the 
cellular tissue which surround the artery ; for the thread 
cuts the parts which it embraces most speedily when it is 
drawn tighter : and as large ligatures require to be most 
tightly dra^ n, they soonest become loose, and occasion the 
return of hemorrhage. Pouleau went farther than all his 
predecessors ; he rejected the ligature, because he could not 
plaee the artery in the centre of a ribbon ; but the advantages 
of large ligatures, so mueh insisted upon by Pouteau, must 
have been counterbalanced by strong objections ; since the 
use of small ligatures, the superiority of which are so well 
explained by Louis and Monro, finally prevailed, or at 
least unprejudiced experience, adopted the method of in- 
eluding in the ligature as little as possible, and especially 
of avoiding nerves, the tying of which is attended with se- 
rious consequences. 

To determine exactly the manner of applying the medi- 
ate ligature in wounds of large arteries, we shall reduce 
them to the three following cases. 

1st. Wounds resulting from a surgical operation, other 
than an amputation of a limb. 
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2d. Large incised wounds, in which an artery is cut across. 

5d. Wounds made by puncturing instruments, in which 
a large artery is pricked at some distance from the place 
where the instrument first entered. 

In the first case we must, if possible, seize the artery 
with the forceps, and apply the immediate ligature: if this 
cannot he done, we should use the crooked needle, compre- 
hending as few parts as possible. 

In the second case, that is to say, when an artery has 
been divided by a cutting instrument, with a considerable 
wound of the soft parts, it is almost impossible to seize the 
artery, and put a ligature directly on it ; we must then com- 
prehend in the ligature the surrounding soft parts: for 
this purpose a crooked needle, carrying a waxed thread, is) 
necessary; it is to be held in such a May, that it may b© 
pushed from without, inwards ; the point is to be plunged 
into the flesh at one side of the artery, so as to pass below 
it, and come out at the opposite side, embracing at least 
three quarters of the circumference of the vessel: if neces- 
sary, the lower end may be tied in the same way; but 
when the depth of the artery renders it impossible to tie it 
in this manner, we must previously cut along its course 
through the parts which cover it. 

In the third case, that is, when a large artery, such as 
the crural or brachial, ha« been opened by a puncturing 
instrument, we are to cut down upon it, and to put a liga- 
ture above and below. We shall explain the manner of 
making this ligature when we treat of false primitive 
aneurism. In whatever way we have passed the thread 
around the artery with a crooked needle, when the I bread 
is drawn sufficiently tight, it is to be cut near the needle, 
and two simple knots are to be made, one above the other: 
the first knot should be drawn tight enough to oppose an 
insurmountable obstacle to the blood; but care should be 
taken not to draw it too tight, lest it cut through the ar- 
tery before it is obliterated : the threads must be drawn in 
a direction perpendicular to the axis of the artery ; to do 
this the threads must be passed over the thumbs, which 
are pressed against the surface of the wound, when the 
ligature is made ; the two ends of the thread are to be 
slightly twisted together, and brought to one of the sides of 
the wound, covered by a small piece of linen, that they 
may be distinguished from the dressings. We shall explain 
the mode of making the mediate ligature in amputation of 
the limbs when we speak of this operation. 

In other operations, and especially in the extirpation of 

iH 
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cancerous tumours, every considerable artery should be 
tied as soon as it is cut, instead of letting an assistant 
compress it with his finger, until the operation is finished, 
according to the practice of many surgeons; for it ofleu 
happens that when the operation is oveiv and the wound is 
washed with warm water, the vessels cease to bleed, and 
we eannot then tie them. This arises from the weak state 
of the patient, and the retraction of the vessel ; hut as soon 
as the circulation resumes its vigour, hemorrhage appears, 
and we cannot prevent the bleeding, but by cramming lint into 
the wound : hence we are obliged to take off the dressings 
to tie the vessels, which is always to be dreaded, and which 
may indeed prove fatal, I have seen several cases of this 
kind, especially after castration, and it is an important rule 
to tie the arteries as soon as they are wounded. 

There is no fixed time for the separation of the ligature ; 
it depends upon the size of the artery, the quantity of soft 
parts that are included with it, and the force with which 
the ligature lias been drawn. When it remains a Long time, 
its detachment may be accelerated by drawing on the thread 
at each dressing. 

It may be seen, from what has been said, that there are 
three efficacious means of arresting the hemorrhage from 
large arteries. 1st. The ligature, which is suited to the 
greatest number of cases, and which is the surest and least 
painful means, when it is employed in the manner we have 
pointed out. 2d. Compression, which is suited to certain 
cases that we have designated. 3d. Cauterization with a 
hot iron, which, in certain circumstances that have been 
mentioned, is the only remedy that can be employed with 
advantage. 

Although the general remedies, such as bleeding, low 
diet, and internal medicines, have little effect on hemor- 
rhage arising from wounds, they are, nevertheless, not to be 
neglected ; their use favours the action of the mechanical 
or local means. 

Bleeding, when the patient is young and vigorous, and 
the hemorrhage has not been excessive, may be employed 
with great advantage ; it diminishes the distension and the 
tone of (he solids, and the blood not being thrown with so 
much impetuosity through the vessels, if those which bleed 
be small, their orifices may contract sufficiently to arrest 
the bleeding ; or if the wounded vessel be large, the blood 
will be thrown against the ligature with less force, and the 
compression will be more certain. 

When the hemorrhage has been stopped by some one of 
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the means we have described, we must he careful to avoid 
every thing which might augment the quantity of blood, or 
increase the force of its circulation. Wine and cordials must 
he proscribed ; broth must be the patient's only nourish- 
r.ient; lie must breathe the fresh air, and keep himself, and 
especially the wounded part, perfectly quiet. 

Internal astringents have been much resorted to, as re- 
medies for hemorrhage : but if they cannot arrest it when 
applied directly to the bleeding vessels, what can we expect 
from them taken internally ? They are (hen submitted to 
the action of the stomach, where they must necessarily un- 
dergo some change, and from thence they can reach the 
bleeding vessels only after going the round of circulation. 
As hemorrhage, proceeding from a great number of small 
vessels, often stops spontaneously, or is arrested by the 
slightest pressure, good effects have been attributed to 
astringents when used in such eases, and, from this circum- 
stance, (hey have been considered as specifics for hemor- 
rhage. A number of those remedies that have been greatly 
praised, may he taken without eitlier injury or benefit; but 
a modern surgeon knows his duty too well to expose his 
patient by neglecting those certain means — ligature or com- 
pression. There is, however, one case in which compression 
would have little effect without the administration of internal 
remedies, when the patient is affected with scurvy, and the 
blood flows from a large surface of a swollen spongy wound. 
Antiscorbutic medicines, in these cases, act with more effi- 
cacy than local remedies. Here is an example of it: I 
amputated the middle finger of a man fifty years old, for 
caries of the bone, in consequence of whitlow. The colla- 
teral arteries were tied ; the ligatures came away on the se- 
venth day ; no hemorrhage succeeded : shortly after the 
lips of the wound became bloated, black, soft, and spongy, 
and bled freely on the slightest touch. From this time the 
patient experienced, every day, considerable hemorrhage, to 
which I opposed, in vain, the ligature, for it tore the parts 
which it embraced, and compression did not extend to 
the orifices of the bleeding vessels, on account of the puffy 
state of the parts. This bloated appearance, (he state of the 
gums, the violet spots which appeared in several parts of the 
body, and especially on the legs, left no doubt of the ex- 
istence of scurvy ; I therefore gave the juice of scurvy-grass,, 
and that of lemons, in large doses. These remedies soon 
rendered the hemorrhage less frequent, and less abundant; 
the parts diminished in size, and became firmer : laudable 
suppuration succeeded, and the wound soon healed. I sh:il! 
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remark, at this time, that the scorbutic diathesis, in a small 
degree, may have great influence upon wounds : hence sur- 
geons should attend to it, and treat it with the proper re- 
medies. 

In ordinary cases of hemorrhage consequent to wounds, 
the only internal remedy is cold acidulous drinks. The Eng- 
lish surgeons make great use of opium in all hemorrhages ; 
but this remedy can only he useful in cases where it is ac- 
companied with very severe pain, or spasm. 

Of rain. 

Moderate pain is inseparable from all wounds. When it 
is universal, severe, or long-continued, it forms one of the 
complications of wounds. 

The pain attending wounds is generally moderate, and gives 
rise to few constitutional symptoms. The wound is painful 
for five or six hours ; the pain then diminishes, and soon 
ceases, especially if the wound have been properly dressed. 
But, in some cases, the pain is so acute as to cause real 
disorder in the animal economy. It produces inquietude, 
agitation, change of posture, watchfulness, fever, heat, 
thirst, dryness, and sometimes even convulsions, particu- 
larly in persons of nervous constitutions. 

When a wound is attended with pain, we are carefully to 
inquire into its cause, in order to relieve it ; for every pain 
does not yield to the same remedy. 

The ordinary causes of pain are, 1st. Puncture, incom- 
plete division, or laceration of nervous filaments. 2d. The 
pressure of some foreign body. 3d. The presence of an 
effused fluid. 4th. High inflammation. 5th. Improper modes 
of putting on the dressing, and the application of acrid, irri- 
tating substances. 

When the pain which attends a wound depends upon the 
partial division, the puncture, or laceration of nervous fila- 
ments, relaxing anodyne applications are proper ; and if 
these means do not succeed, the nerves affected are to be 
completely divided, or destroyed by caustic. 

The pain arising from the presence of a foreign body 
ceases when it is extracted. 

If the pain depend upon a collection of blood, or other 
fluid, in the wound, or in the cavity of an organ connected 
with the wound, the effused fluid must be evacuated. Thus, 
after the operation for the stone, blood sometimes collects 
in the bladder, and causes acute pain. By introducing the 
finger through the wound, and breaking down the clots, the 
blood and urine are discharged, and the pain ceases. 
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When pain arises from violent inflammation, we are to 
treat it by venesection, low diet, cooling drinks, and emol- 
lient anodyne applications. 

Lastly, when the pain depends upon improper dress- 
ing, or the application of acrid irritating substances to the 
wound, the dressing must be properly put on, and the offend- 
ing materials removed. 

Jiut if the cause of the pain be unknown, or when 
known, be irremoveable, we must have recourse to narco- 
tics, and especially opium. Daily experience proves, that 
this remedy, in proper doses, quiets the patient in the most 
beneficial manner. It may also be used externally, by dis- 
solving it in water and wetting compresses with the solu- 
tion, or by adding it in substance to the ointment ; but we 
should have recourse to it only when the paiu is excessive ; 
and it must be left off* as soon as possible, because its long- 
continued use might too much diminish the inilamtnation of 
the parts, and prevent suppuration. 

Of Inflammation. 

Inflammation can only be considered as a complication of 
wounds, when it is greater than is necessary for their cure. 
It varies in degree in different wounds. 

In simple wounds, the lips of which can be kept applied 
to each other, the slightest inflammation is sufficient to pro- 
cure adhesion ; and however trifling the inflammation may 
be, we should consider it as opposing the immediate cicatri- 
zation of the wound. It is, therefore, necessary to avoid, 
with great care, every circumstance tending to create irri- 
tation, and consequently to induce inflammation. 

Wounds, made by cutting instruments, which are not, or 
cannot be brought together, must of course suppurate, and 
are attended with a more considerable degree of inflamma- 
tion, which is indeed essential to their cure ; but when the 
inflammation runs very high, it is to be regarded as a 
complication, and is to be treated in the way we shall point 
out. In large wounds it is dangerous, and may be fatal- 
severe delirium, &c. supervene. But the contrary state, 
that is to say, the absence of inflammation on the third or 
fourth day of wounds which must heal by suppuration, is 
much more serious, as it indicates a want of vital energy 
sufficient for the suppuration and healing of the wound. 

In contused, and especially in gun-shot wounds, the in- 
flammation which precedes the establishment of suppura- 
tion, is always sufficient : hence the complication of inflam- 
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mat ion is more frequent in this than in other kinds of 
wounds; it also oflen occurs after punctured wounds, espe- 
cially where parts having many nerves are injured, as the 
hands for example. 

Inflammation is almost always a primary consequence 
of wounds ; however, it may appear at any period, and 
docs so sometimes when (hey are on the point of closing. 
The causes which produce it, arc external or internal. 
The external eauses are, long exposure of the wound 
to cold air, which irritates the nerves, dries the flesh, 
clones the orifices of the vessels, and retains the fluids in 
them; spirituous, acrid, and irritating applications, have 
the same effect ; compression, made hy foreign hodies, 
especially hy too tight bandages, or hy part of the dress- 
ings rubhing against the wound ; to which may he added, 
the nature of the wound itself, when the nerves have heen 
bruised, punctured, or torn. The internal causes arc, a dis- 
position of the solids and fluids, denominated the inflamma- 
tory diathesis, which may exist either alone, or combined 
with derangement of the primte viae : a venereal or scorbu- 
tic taint are also among the internal causes of inflammation 
in wounds ; they affect those of long standing oftener than 
such as are recent. 

The inflammatory complication of wounds manifests itself 
by swelling, redness, heat, and pain in its sides and the adja- 
cent parts. When the inflammation runs high, it produces 
fever, watchfulness, and sometimes delirium. In incised 
wounds, the inflammation is generally confined to the lips 
of the wound ; but in contused, deep-seated, or punctured 
wounds, which have penetrated far, the swelling extends to 
a great distance, and sometimes affects a whole limb. In 
this case, if the inflammation he intense, it not unfrequently 
produces large abscesses, and even gangrene. 

As the inflammatory swelling, which is complicated with 
v. ids, prevents their cure, we must combat it hy all pos- 
sible means. Bleeding, perhaps, may be justified in the early 
si ;es ; but it usually answers better to put the patient upon 
very low diet, to dress the wound with soothing applications, 
and to apply gentle repellent remedies to the neighbouring 
parts. 

When the inflammation has come on, we must ascertain 
if it depend uprm an external cause, or upon the general in- 
flammatory diathesis. In the former case, the external cause 
must be removed as far as is practicable, and fomentations, 
or emollient anodyne poultices, are to be applied ; they pro- 
mote suppuration, and the cleansing of the wound. In the 
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latter case one or more bleedings should be prescribed, 
together with low diet and cooling drinks. In all cases we 
are to pay attention to the state of the prinue via; ; and 
when there are evident symptoms of derangement of the 
first passages, a vomit must be directed, and afterwards 
some gentle laxatives for several days. 

The inflammation of wounds always terminates in copious 
suppuration ; that of the surrounding parts, however, is 
resolved. Gangrene very rarely takes place ; if it do, it 
must be treated according to the rules already laid down. 

When much inflammation affects a wound, the sides of 
which have been put together, with a view to heal it by the 
first intention, it is necessary to remove the dressing; for, 
by keeping the lips in contact, we should increase the in- 
flammation. Suppuration then is unavoidable. When it bus 
taken place, and the sides of the wound are covered with 
granulations, we may again bring them into coaptation: for 
this purpose, sticking-plasters are admirably adapted. Thus 
we shall accelerate the cure of the wound, and diminish the 
size of the cicatrix, — an advantage not to be neglected, 
when the wound is on the face, or other part habitually 
exposed. 

Of Tetanus. 

Of all the complications of wounds, that from tetanus is 
the most dangerous. The term tetanus is applied to a 
permanent, violent, spasmodic contraction of the muscles 
of the jaws and trunk, which extends also, in some degree, 
to all the voluntary muscles. 

Tetanus, caused by wounds, is called traumatic; but 
from whatever cause it may arise, it receives different 
names, according to the part which it affects. 

Thus it is called trismus when it is confined to the ele- 
vator muscles of the lower jaw, which then are drawn 
with so much violence against the upper jaw, that no force 
can separate them ; of course the patient is unable to swal- 
low. 

Tetanus is called tonie when the spasmodic contraction 
extends to all the muscles, and the body, from head to 
foot, is so straight and stiff, thai when the heels of the 
patient are raised, the occiput alone touches the, bed, as if 
lie were a statue. 

When the spasmodic contraction affects chiefly the poste- 
rior parts of the head, neck, and body, and those parts are 
bent in an arch backward, the tetanus is called the opistho- 
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tonos : if the body be inclined forward, and the chin touch 
the chest, the disease is then termed emprosthotonos. These 
tetanic affections do not constitute different diseases, hut 
only different varieties of the same disease. 

Tetanus occurs in all climates; but especially in those 
of the tor id zone, and in the hot seasons. It is more com- 
mon in marshy and maritime places than in those which 
are dry, elevated, and at a distance from the sea. Infants, 
a few days after birth, and middle aged persons, are more 
subject to trismus than those who are young or old. Men 
are more liable to it than women; the strong more than the 
feeble. 

As to that which has been called traumatic tetanus, of 
which alone we shall treat at present, it comes on after a 
wound, with a frequency proportioned to the force of the 
exciting causes which exist in the places where the disease 
occurs, the strength of the patient, &e. But it is re- 
marked, that it takes plaee more immediately after wounds 
of the extremities, than those of the neck and head. It 
sometimes appears immediately after the wound ; but gene- 
rally not until several days afterward : sometimes, even 
when the wound is quite well, and there remains neither pain 
nor uneasiness in the cicatrix. 

The causes of traumatic tetanus are, contusions, punc- 
tures, ligature of a nerve, gun-shot wounds, wounds from 
the bite of animals. I saw an example of this sort in a 
man at Auteuil, who was bitten by a horse, and who died 
on the fourth day after the accident. Tetanus also fre- 
quently follows wounds of the ginglymoid joints, with tear- 
ing of the tendons, the ligaments, comminutive or com- 
plicated fracture, luxations, deep puncture in the sole of the 
foot, &c. 

It seems probable, that the causes which produce tetanus 
act by exciting in the nerves of the injured part a particu- 
lar irritation, which is communicated throughout the whole 
nervous system. But other causes are capable of producing 
this disease, or, at least, of favouring its developement in 
wounded persons, and whose mode of action is certain. 
Such, for example, are the suppression of perspiration 
by cold, wind, moisture, the sudden passage from hot to 
cold, the presence of worms, or other irritating acrid sub- 
stances in the intestines, obstinate constipation, the repel- 
ling of a cutaneous disease, the suppression of an habitual 
evacuation, lively or sad emotions of the soul, the pleasures 
of love, &c. 

Observation has made known the causes of tetanus, and 
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the circumstances winch favour the developement of this 
dreadful disease ; hut hitherto it has taught us nothing of the 
m anner in which they produce it. There is no morbid 
affection in the nosology of which we are so little ac- 
quainted as that of tetanus. Dissection of the body, 
which teaches us so much in most other diseases, discovers 
nothing relative to this, not even when the efficient eause 
is known. 

Traumatic tetanus sometimes comes on very suddenly, 
and reaches its utmost violence in a short time ; but more 
commonly it appears gradually, and attains slowly its acme. 
In this case, it begins with a sense of stiffness about the 
nape of the neck, which increases by degrees, and renders 
motion of the head verv difficult and painful. As the ri- 
gidity augments, the patient feels an uneasy sensation to- 
wards the root of the tongue, which soon changes to difficulty 
of swallowing. This increases, and finally deglutition be- 
comes impossible. At the lower part of the chest a pain 
appears at the same time, which extends to the back. As 
soon as this pain is perceived, the spasm of all the muscles 
of the neck becomes very violent, and the head is drawn 
backward or forward, according as the contraction is stronger 
in the posterior or anterior muscles ; but commonly it is 
thrown backward. At the same time, the elevator muscles 
of the face, which from the beginning were stiff, become 
violently contracted, so that no effort can separate the jaws. 
This state, which has been regarded as a particular disease, 
and which has been called trismus, or locked-jaw, may be 
considered as a pathognomic symptom of tetanus, which, in 
many cases consists' in the state of the jaw alone. The 
abdominal muscles are acutely affected with spasm, so that 
the lower belly, drawn forcibly backward, is as hard and 
tense as a board. There are cases of tetanus affecting one 
side of the body only, and that to a great extent. Sauvage 
has called this lateral tetanus. 

When the disease is very violent, and the flexor muscles 
of the head and trunk contract so strongly as to balance 
the force of the extensor muscles, they keep the parts 
straight, tense, and stiff, so that they cannot lie moved in 
any direction. To this state the name of tetanus is strictly 
applicable. The muscles of the inferior extremities become 
stiff also. The arms, which, until then, had been little 
affected, participate in the general stiffness, and become 
immoveable, excepting the lingers, which preserve their 
mobility to the last. The tongue also remains long tw- 

i:r> 



146 Bayer's Surgery. 

affected; but at last it is convulsed and pushed forcibly 
against the teeth. 

In the highest degree of the disease, all the muscles of vo- 
luntary motion become affected, and, among others, those of 
the face. The brow is knit, the eyes are sometimes crossed, 
but commonly they remain fixed in their orbits; the nose is 
turned back, and the cheeks are drawn towards the ears, so 
that the countenance undergoes strange alterations. After 
this a violent convulsion soon appears, and puts an end to 
the existence of the patient. 

Tetanic contractions, in whatever part they take place, 
are always attended with severe pain. Sometimes they 
continue without remission until the end of the disease ; 
but generally their violence, and that of the pain, diminish 
after one or two minutes ; but the relaxation is never suffici- 
ent for the muscles to yield to the action of their antagonists, 
and after ten or twelve minutes it is almost always followed 
by a return of the spasm and the pain. This return takes 
place without evident cause ; but it frequently appears to be 
brought on by the efforts of the patient to change his posi- 
tion* to swallow, to speak, &c 

When tetanus is violent and general, the pulse is precipi- 
tate and irregular, the respiration is frequent and laborious ; 
but during the remissions, both arc natural : the heat of 
the body is not usually increased. In most patients the coun- 
tenance is pale, and covered with a cold sweat : the limbs are 
often equally cold, and a sweat of the same kind is extended 
over the whole body. 

In tliis- disease there is rarely delirium, or even confusion 
of ideas, except in the last period. Sometimes there is vo- 
miting from the beginning to the end ; but generally it 
ceases in the course of the disease. The appetite lasts 
throughout the whole disease ; and if the patient take food, it 
seems to be well digested. The urine is often retained, or 
discharged with difficulty and pain. The bowels are costive 
but it is not known if this symptom arise from the disease 
itself, or from the large doses of opium that are given to 
check it. The same may be said of the miliary eruption, 
which somtimes appears on the skin of persons affected with 
tetanus. It has not been observed, that this eruption was 
either favourable or otherwise; or that it produced any 
change in the course of the disease. 

Tetanus is rarely attended with febrile symptoms ; but 
when the spasms are violent and frequent, the pulse is more 
full and frequent than natural f the face is flushed, and all 
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Vhe body is covered with a hot sweat. In tetanus pro- 
duced by cold, fever sometimes arises, and it has been said 
to be attended with inflammatory symptoms; hut when bleeds 
ing has been employed, the blood has shown no inflammatory 
coat. 

Tetanus is generally a very intractable and dangerous di- 
sease. Experience has shown that when it insults from the 
wound of a nerve, it is more violent, and more frequently 
fatal, than when it is the effect of the cold. Tetanus is also 
more or less dangerous according to the rapidity of its pro- 
gress. That which eomes on suddenly, and soonest at- 
tains its utmost violence, generally proves fatal before the 
fourth day. When this lime is passed, the patient is in 
much less danger ; for it may be observed, tbat the longer 
tetanus lasts, the less it is to be dreaded : but it neverthe- 
less continues to be dangerous after the fourth day ; and 
though its violence be much diminished at that time, it is 
liable to return in all its former severity and danger. 
When tetanus does not prove fatal, it does not terminate sud- 
denly, or in a manner that can be regarded as critical, but 
it subsides by degrees, and all the symptoms do not disappear 
until after a very long time. 

Tetanus is of the number of diseases, the treat men t of 
which has not as yet beeu regulated by any fixed rules. A 
great variety of remedies, internal and external, have been 
used. 

Opium promised most benefit in tetanus, and it has been 
used with advantage ; but experience has taught us, that to 
produce a good effect, it must be given in very large doses, 
such as would be dangerous in other cases. Thus it is given 
in a dose of two or three grains every two or three hours, 
and even every hour in violent cases. In giving opium in 
this way, thirty or forty grains have been often taken with 
good effect in the course of twenty-four hours. It produces 
a marked remission of the spasm and pain, without causing 
sleep, delirium, or the other narcotic effects it occasions in 
other circumstances : hence the doses of it may be in- 
creased, in tetanic affections, as far as the symptoms seem 
to require; Chalmers repeated it until the spasm below the 
sternum diminished, the contractions disappeared, and the 
pulse became soft, full, and equal, and the body was covered 
with moisture. 

The first remission of the symptoms must not lead us to 
leave off the opium ; for as its effects do not continue long, 
the symptoms would resume their former violence, if new 
doses were not given before the former had ceased to act 
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Opium must be given while the symptoms show any dispo- 
sition to return ; and it is only when the advantage derived 
from it is very great, and has lasted some time, that we 
may begin to diminish the doses, and to give them at longer 
intervals. 

The contraction of the jaws, and the impossibility of swal- 
lowing, which accompany tetanus, are obstacles to the admi- 
nistration of opium : hence we should have recourse to it in 
the first moments of the disease, and before the deglutition 
is impeded. When swallowing is no longer possible, we 
should give opiate injections, in doses proportioned to the 
violence of the disease ; it is also proper to place between 
the patient's teeth, before the jaws are locked, a kind of 
gag, made of wood covered with linen : without this precau- 
tion, the patient would often be unable to swallow any thing 
from the beginning of the disease. 

The constipation which accompanies tetanus, and which 
probably arises from a spasm of the intestines, is augmented 
Iry the strong doses of opium which are usually given. As 
this constipation may aggravate the disease, it should be 
combated by laxatives while deglutition is possible, and by 
injections afterwards.* 

It has been judged from analogy, that the action of opium 
might be much increased, by uniting to it other antispasmo- 
dics. These remedies have also been laid aside. Musk has 
been regarded by some practitioners as the surest remedy ; 
but, either from the imbecility of the musk, or the insuffi- 
ciency of the doses, success does not seem to have attended 
its use j and as in most of the cases which have done well 
after the use of this remedy, opium was given at the same 
time, it is impossible to say what share the musk has had 
in producing the cure. If musk or camphor be employed, 
they should be given in very large doses. 

As tetanus sometimes terminates with fever and copious 
sweats, it has been thought, that every thing that could tend 
to excite them would be proper. In this view, sudorifics, 
aid especially ammonia, have been administered with suc- 
cess by several practitioners. Given in a dose of eight or 
ten drops in sugar and water, or with a sudorific draught, 
it excites copious sweats, which have sometimes produced a 
remission of the spasm, and a final cure of the disease. 

Besides the internal remedies, which the locked state of 
the jaws and the difficulty of swallowing do not always allow 
"us to administer, there are some external means which may 
be very properly employed. 

• See note IT. 
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Practitioners differ as to the utility of bleeding. It may be 
proper, when the patient is young and plethoric, when there 
is fever, or when the disease has been preceded or attended 
with a general evacuation, which has stopped. IT the patient 
have been subject to hemorrhoids, leeches should be applied 
to the margin of the anus. In other cases, bleeding is im- 
proper. 

The warm bath appears very well calculated to relax the 
spasms of tc(anus, and it is often employed in the treatment 
of this disease. Bajon, who saw man>, cases of it in Cayenne, 
seems to place his chief dependence upon this remedy. Chal- 
mers began by bleeding when the patient *as plethoric, and 
afterwards put him into the warm bath, which, he observed, 
was almost the only means of restoring the power of deglu- 
tition ; but he confesses that it is not always successful, and 
moreover, it is said to have been injurious in some cases, 
and even to have occasioned death. But it is difficult to say 
whether we should attribute this result to the bath, or the 
motion to which it was necessary to subject the patient in 
employing it, as we know motion of every kind brings on 
the spasms, and renders them more severe. I have often 
employed the warm bath in the treatment of tetanic patients, 
and although their utility was not very striking. I have not 
observed them to do harm, when proper precautions were 
taken to move the patient very gently. Sometimes bathing 
the feet and legs may be employed without stirring the 
patient, and with advantage. 

Authors are not agreed as to the utility of the cold bath ; 
some have considered it very efficacious, others say it is not 
at all so. Barrere, an old physician of Cayenne, says he has 
employed, with success, affusion of cold water, and the cold 
bath, in the tetanus of infants : he sprinkled them several 
times, as soon as they left the breast, with cold water, until 
the parts had recovered their natural suppleness. He assures 
us, that the negro women employ this method with great 
advantage : they plunge their children into cold water the 
moment they see the disease making its appearance, and 
they commonly cure them. But Bajon, who also practised 
at Cayenne, declares that this treatment never succeeds. It 
is probable that this difference of opinion has arisen from 
the employment of the cold bath under different circum- 
stances. 

Mr. Wright has inserted in the sixth volume of the Re- 
searches and Observations of the Medical Society of Lon- 
don, a memoir, which contains an account of the first trials 
that were made of the cold bath in the treatment of teta- 
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nus, and which were successful. At present, this remedy is 
in very general use in the West-Indies, where tetanus is very 
common. It is sometimes administered by plunging the 
patient into cold water — into sea-water rather than any 
other, or more commonly by pouring it on different parts, 
or over the whole body ; the patient is then put in blankets, 
and takes a strong dose of opium. This operation is repeated 
at the expiration of several hours. After repeating several 
times the bath, &c. the patient no longer requires immer- 
sion, and at last is completely cured, and sometimes very 
speedily. In some cases, besides this treatment, wine and 
tincture of bark have been given, and have seemed to pro- 
duce good effect ; the use of ammonia might also be added, 
in doses of ten or twelve drops, in a glass of sugar and 
water, or a sudorific draught. The cold bath has been 
rarely employed in traumatic tetanus : it has chiefly been 
used in those cases which have appeared to be caused by 
cold air. Hippocrates recommends the cold bath in tetanus, 
hvA limits the application of it to patients who are young 
and vigorous, to hot seasons, and forbids it when the disease 
arises from a wound. We find in the work of M. Heurte- 
loup, entitled, An Essay on the Tetanus of Adults, a case 
which is contrary to the opinion of the Father of medicine ; 
inasmuch as it proves that the cold bath may be employed 
with success in traumatic tetanus, especially when it has 
made rapid progress. Nevertheless, as cases of this kind 
are extremely rare, we should use this remedy in traumatic 
tetanus with great caution, until further experience has de- 
cided as to its effects. 

Mercury has been used in tetanus, and sometimes with 
success. Frictions with mercurial ointment are made on 
the upper parts, especially the arms and neck, even to the 
extent of two or three ounces at a single friction, in order 
to excite a speedy salivation. Mercury has also been given 
internally ; but under whatever form it is used, it must be 
given early, and in large doses, so as to excite salivation ; 
taking eare, however, that it does not affect the mouth too 
severely. With mercury is generally combined the use of 
opium, the bath, laxatives, diluents, &c. and these remedies 
together have had success. The administration of mercury 
should be continued until the disease is entirely subdued, 
unless particular circumstances oblige us to suspend its use* 

M. Heurtcloup has reported, in the work above cited, a 
very conclusive case in -favour of mercury, without any other 
auxiliary. A soldier was affected with tetanus eight days 
after amputation of his leg ; his jaws were leeked, and he 
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could swallow nothing. Salivation was excited, by dressing 
the wound with lint spread over thickly with strong mer- 
curial ointment. The patient recovered. 

Large blisters have been applied to the nape of the neck, 
and between the shoulders ; but as they are rarely useful, 
and often injurious, they are now generally a!*andoned. 
However, if the disease have arisen from a repelled erup- 
tion, blisters might he serviceable. 

The ancients often used baths of warm oil ; they applied 
bladders filled with warm milk about the neck and jaws, 
and made embrocations to the parts affected. These reme- 
dies have been neglected by the moderns, and are now 
almost forgotten ; nevertheless, they can occasion little in- 
convenience, and I think we ought to have recourse to them 
as auxiliaries. 

Ambrose Pare cured a traumatic tetanus, by covering the 
patient with dung, after having rubbed his body with lini- 
ment. This celebrated surgeon had amputated a soldier's 
arm at the elbow-joint ; tetanus came on, as Pare had pre- 
dicted, because the patient slept in a corn-loft, where he was 
exposed to cold ; Pare had him carried to a stable, where 
there was a large dung-heap ; he was put between two 
chafing-dishes filled with coals ; his neck, arms, and legs 
were rubbed with an antispasmodic liniment ; he was then 
wrapped in a warm blanket, and put on a dung-heap, co- 
vered with fresh straw ; manure was then thrown over him, 
until he was covered, except his head. He remained in 
this position three days and nights ; a diarrhoea and copious 
sweat came on, the spasm diminished, and he got well.* 

The means of which we have hitherto spoken, are appli- 
cable to the treatment of all kinds of tetanus ; but when 
this disease arises in consequence of a wound, there are 
other remedies to be applied to the wound itself. It has 
been advised to amputate the wounded part when it is prac- 
ticable, or at least to destroy the communication which 
exists between it and the brain, either by dividing the nerve 
with a cutting instrument, or deadening a portion of it with 
caustic, or the actual cautery. These remedies might per- 
haps prevent tetanus, if they were resorted to early, and 
before the appearance of the first symptoms ; but when the 
disease has appeared, arid especially when the spasms have 
become general, they are of no use. The same observations 
may be applied to the extraction of foreign bodies, and of 
unbridliDg the wound when it is confined, contused, and 

■ €Euvres d'Ambr«ise Pare, liv. xii. ch, 3". 
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greatly swollen. When the wound is painful, inflamed, and 
swollen, emollients and cataplasms are to be applied in the 
form of poultices and fomentations, if it be dry, the flesh 
sunk in, and suppuration totally suppressed. Some practi- 
tioners apply a blister, or mix cantharides in the dressings, 
to induce suppuration, and these means have produqed good 
effects. 

Such are the principal remedies which have been em- 
ployed in tetanus ; those which have been administered with 
the most success, and upon the efficacy of which we ought 
most to reckon in the treatment of tetanus, are opium, 
musk, camphor, ammonia, mercury, and baths. In the 
choice and combinations of these remedies, we ought to 
consider the cause of the disease, the violence of the symp- 
toms, the temperature of the climate, &c. moreover, it 
is proper to observe, that whatever method we may se- 
lect, after an attentive examination of the circumstances 
which have been pointed out, we ought to follow it with 
spirit and perseverance, rather than abandon it lightly for 
another, because its effects do not appear immediately. This 
instability of practice is calculated only to augment the evil, 
and to render of no avail the best indicated means. 

A disease so severe as traumatic tetanus, must necessa- 
rily have excited the attention of surgeons in modern days, 
in which they have had to treat a great number of gun-shot 
wounds — injuries which are often followed by this disease. 
Several practitioners have published their observations upon 
it. M. Fournier, doctor of medicine and surgery at Brussels, 
who has practised surgery with credit in military hospitals, 
has published five cases of traumatic tetanus cured by the 
method which we shall explain by a detail of his cases. 

Case I. In the month of October, a soldier wounded 
in the articulation of the elbow by a ball, which produced 
considerable disorder, was exposed for several days, to the 
effect of cold and moisture, during his transportation to 
the hospital of Brussels. At his arrival, M. Fournier en- 
larged the wound, which had been made twelve days before, 
and which had not been dilated : he extracted several scales, 
pieces of cloth, and splinters ; nevertheless, in the evening 
tetanus appeared, with full pulse, laborious respiration, and 
constipation: bleeding, warm bath, plentiful drink of the 
arnica, in each glass of which were put six drops of the 
eau-de-luce, were prescribed. The following day there was 
tetanic stiffness, with tense ahdomen, &C. Copious bleed- 
ing, warm bath, arnica in his drink, with the addition, every 
hour, of four grains of musk, and as much camphor and 
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purified nitre were ordered. In the evening no meliora- 
tion of the symptoms, the bleeding, bath, cnemata, and 
eau-de -luce, taken with arnica, were prescribed, and increased 
to eight drops, the musk and camphor to five grains, and the 
nitre to ten, on account of the total suppression of urine; 
a piece of wood, which had been placed between the teeth, 
could now be removed. At length the patient could stand, 
and was finally cured. The doses of the remedies were 
diminished very gradually before they were finally stopped; 
nevertheless, the patient could not speak with perfect ease 
till the end of eighteen days. 

Case II. A volunteer, aged thirty-six years, was wound- 
ed in the month of February, in the year 1795, by a ball, 
which fractured one of the bones of the cheek : he slept in a 
hall exposed to the north, extremely moist, and paved with 
blue stones ; besides this, he walked in the anti-chamber, 
without regard to the inclemency of the weather; but hav- 
ing one evening continued walking very late, he became cold, 
and returned to bed trembling : on the following day teta- 
nus appeared, attended with trismus, tension of the mus- 
cles of the face and ueck: the wound was probed, a ball 
and large splinter were extracted, the patient was then 
placed in a convenient situation, treated like the other, 
and with the same success, hut he was not bled, on ac- 
count of his melancholic state : a crisis took place by copi- 
ous sweats, as in the former case, but they lasted much 
longer, and even beyond the time of cure. 

Case III. In the month of July, 179G, a prisoner of 
war, aged twenty, received a wound which broke the con- 
dyles of the femur and the patella : he remained during a 
night on a wet pavement, covered only with straw ; was 
seized the next day with general tetanus ; pulse intermit- 
tent, feeble, and the body cold, but the face animated and 
burning: the patient was taken to a dry and warm room, 
and, except bleeding and baths, (which his feeble state did 
not allow, and a blister, which was applied to the back of 
his neck, on account of the Hushing and convulsive state of 
the face), the treatment was exactly the same as in the two 
preceding cases. The crisis took place by sweat, and the 
success was so prompt and complete, that the seventh day 
from the appearance of this disease, and the tenth after 
the wound, amputation of the thigh was performed, without 
any return of the disease. 

Case IV. M. Frank received the charge of a fowling- 
piece in the sole of his left foot, and his wound having 
been neglected, was affected with tetanus at the end of five 

20 
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days. The wound and the neighbouring abscess were opened ; 
the pulse was locked and frequent ; he was copiously hied, 
but his skin not being rigid, the bath was omitted ; in other 
respects the same treatment was pursued as in the preceding 
cases ; his sweats were equally great ; on the eighteenth 
day he was so well that no other remedies were used. 

Case V. A man, by the name of Vactenberg, having 
drank wine and strong beer to excess, the sixth day after 
the operation for a very large sarcocele, experienced a he- 
morrhage during the night, by which he lost much blood, 
so that it became necessary to tie the whole spermatic cord ; 
notwithstanding this, the wound healed the twenty-second 
day, with the exception of the place where the ligature Avas 
applied ; on that day Vactenberg having gone out in cold 
and windy weather, Mas seized with the first symptoms of te- 
tanus ; the ligature was cut, and compresses of opium applied 
to the wound. The pulse, though quick, being small, the pa- 
tient was not bled ; his skin was rigid and dry ; but as there 
was no convenience for a bath, six drops eau-de-luce, and an 
infusion of arnica, camphor, and musk, were given in doses 
of three grains each, every two hours : in the evening he 
was more sensible, and, during the night, calm ; the next 
morning he sweated copiously : in eight days he was cured, 
but musk was continued in doses of six grains every evening 
until the complete cicatrization of the wound. 

In all the cases which have been cited except this last, 
besides the means which have been pointed out, he used 
an ointment, composed of equal parts of mercury and bas- 
silicon, with a large proportion of the powder of cantha- 
rides, with a view to excite copious suppuration, and thus to 
relieve the dried fibres of the wound. 

Dr. Stutz has also added to his memoir several cases, 
communicated to him by M. Francis Fournier, ex-surgeon 
of the Marine ; to wit, three upon a particular convulsive 
disease called cramp, and which, though more fatal than 
tetanus, yielded to the internal use of ammonia in a plenti- 
ful drink of a decoction of canella; three others of very 
violent convulsions, which yielded to the same remedy ; and, 
lastly, two cases of traumatic tetanus, of which the follow- 
ing are abstracts, cured in this way. 

Case I. A sailor, wounded in the foot, was the next day- 
seized with tetanus. Volatile alkali, in doses of twelve drops, 
assisted by the plentiful use of a decoction of canella, with 
a view to exeite perspiration, entirely cured the tetanic 
symptoms. 

Case II. A negro woman, twenty-three years old, was 
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pricked very deeply in the sole of the foot, by a thorn of 
the prickly-pear, and seized with tetanus the second day after 
the wound. Twelve drops of volatile alkali being given 
without effect, a second and third dose were administered ; 
perspiration then commenced, and the patient was cured 
in a few days. 

Doctor M. A. Stutz, first physician of the city of Gmund, 
in Suabia, published, in 1800, Observations upon a new 
and sure Mode of curing Traumatic Tetanus.* This con- 
sists of alkaline baths, and the carbonate of potash, united 
with opium. 

Doctor Stutz has supported the efficacy of these means 
by three remarkable cases, of which we shall give an ab- 
stract. 

Case I. A soldier, aged twenty-five years, wounded by 
a ball at the joint of the foot, was atfectcd with tetanus twelve 
days after the accident : the wound was dilated, and anti- 
spasmodics of every kind given in very large doses ; ano- 
dyne liniments, enemata, musk, opium, and mercurial fric- 
tions were employed to the seventeenth day of the disease, 
without arresting its progress, so that the patient was nearly 
expiring. The author having reflected upon the alternate 
effects of opium and alkalies to diminish the nervous and 
muscular irritability, placed the patient in a hot bath, made 
with lye, in which was dissolved two ounces of caustic pot- 
ash, and gave him, by spoonfuls, every two hours, a draught 
made with a drachm of the carbonate of potash in six ounces 
of distilled water, with the addition of half an ounce of 
syrup. 

Opium, which had been at first used to the extent of 
thirty-four grains in twenty-four hours, was now reduced to 
ten, and the friction was discontinued. As soon as the pa- 
tient was put into a hath, he appeared to revive, and the 
symptoms visibly subsided ; the draught produced a no less 
striking effect; copious sweats took place; nevertheless, 
the alkali taken internally was used to the extent of four 
scruples, and even to that of a drachm aud a half, while the 
opium was given only in a dose of one grain at night ; af- 
terwards the doses of the alkali were diminished, and at 
length relinquished. 

Case IT. A soldier, wounded by a ball in the internal part 
of the arm, was attacked by tetanus, after five days trans- 

* See the Medico-Chirurg-ical Gazette of Harteinkein, at Saltzbourg, foi 
the year 1800, vol. i. and the BiMiotheque Gertnanique Medic«-Cbi] 
dale, vol. vi. page 127. 
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portation in bad weather. An alkaline bath was administered, 
and alkalies were given internally, from the commencement 
of the disease, without any success at first. Mercurial fric- 
tions were united with these means; but, as in the preced- 
ing case, mercury was discontinued before it had acted on 
the system : notwithstanding this, on the fifth day, the dose 
of alkali being increased to a drachm and a half, and opium 
to twelve grains, in twenty-four hours, a sweat began to 
pour from every part of the patient's body, to an extreme 
degree; but before a complete crisis, and sensible improve- 
ments were produced, (which took place on the eleventh 
daj,) two drachms of alkali, and eighteen grains of opium, 
were given in twenty-four hours, and the bath was repeated ; 
injections of soap and water were also very useful, by pro- 
ducing alvine evacuations. The doses of the remedies were 
diminished on the eighteenth day, and discontinued on the 
twenty-second. In this case a miliary eruption took place 
on the back. 

Case III. A soldier, aged twenty-six years, wounded 
in the shoulder by a ball, was seized with tetanus twenty- 
three days after the accident. He was readily cured by the 
above mentioned means. The largest quantity of alkali given 
in this case, in twenty-four hours, was four scruples, and of 
opium six grains: an ounce only at first, and afterwards an 
ounce and a half of caustic potash were put into the bath. 
All remedies were discontinued on the eighteenth day. 

As to my own experience, I have twice followed Dr. Stutz's 
method for the cure of traumatic tetanus, but less happily 
than him ; for although 1 neglected nothing that he recom- 
mends, my patients died. 

Of Palsy. 

"We shall not here speak of palsy arising from an organic 
affection of the brain, but of that only which is consequent 
to a wound of a nerve. The existence of palsy is ascer- 
tained not onl % \ by the loss of sensation and motion of the 
part, but by the situation and depth of the wound. Thus, 
if a person receive a sabre wound on the lower and outer 
part of the arm, extending to the bone, at the part where 
the radial nerve turns around the humerus, an intelligent 
surgeon will predict, that the extensor muscles of the hands 
and fingers can no longer contract. The cubital nerve has 
been divided between the internal tuberosity of the hume- 
rus and the olecranon, and deprived the last fingers of their 
sense of feeling, while they retained (he power of moving. 



Of Wounds. 157 

because the muscles which give motion to the fingers re- 
ceive their nerves from a different source. 

We are not to confound palsy with the temporary loss of 
power in a muscle to move the parts to which it is attached* 
arising from a division of the muscle itself, or of its ten- 
don. For example, when the tendo achillis has been cut 
across, the muscles which are attached to it can no longer 
extend the foot ; hut this loss of motion ceases when the 
two ends of the divided tendon adhere to each other, while 
the action of muscles, paralized by a division of the nerves, 
is never restored.* 

Although we cannot remedy the palsv of which we are 
speaking, it is important to foresee it before the cure of the 
wound ; for if the surgeon did not warn his patient, that the 
loss of motion which he had sustained is incurable, he might 
attribute it to the manner in which the wound was treated. 

Section II. Of the Secondary Consequences of Wounds. 

The secondary consequences of wounds, are the stagna- 
tion of pus, suppression of suppuration, and hospital gan- 
grene. 

Of the Stagnation of Pus. 

In general, the quantity of pus is proportioned to the 
extent of the surface of the wound ; an experienced eye 
readily judges of the quantity which ought to be secreted 
by a wound. When a wound furnishes, in the intervals of 
dressing, a greater quantity of pus than might be expected 
from its apparent extent, and when pressure upon the neigh- 
bouring parts produces a still further discharge of purulent 
matter, it is an evidence of the stagnation of pus, that is to 
say, of a concealed abscess, which furnishes this plentiful 
suppuration. The stagnation of pus takes place in commi- 
nutivc fractures, whether produced by ordinary violence or 
cannon-balls. In these cases, on pressing the limb in differ- 
ent parts of its surface, we see pus proceeding from the 
opening which communicates with the abscess. The passage 
to the abscess is ascertained by introducing a probe, which 
also makes us acquainted with its extent, its depth, and the 
relation of its bottom with its aperture. The burrowing of 
pus may also take place in another manner, when the wound 
is large and deep, and the interior part is lower than the 

* Scp note I. 
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external. In this case, all the pus which flows in the inter- 
vals of dressing, not being absorbed by the lint, collects at 
the bottom. The pus which thus accumulates in the wound, 
the bottom of which is open, is not very liable to become 
vitiated, even when very plentiful ; but that which collects 
in a concealed cavity, and stagnates there, soon becomes 
corrupted, in a manner which we shall presently mention. 

To prevent pus from accumulating at the bottom of a 
wound, it is in general sufficient to place the part in a posi- 
tion which favours its escape ; but when, from the situation 
of the wound, this is impracticable, it must be dressed fre- 
quently, and. at each dressing, the pus which is on the bot- 
tom of the wound, must be soaked up with fine lint. I have 
been obliged to dress three times in twenty-four hours, an 
enormous wound, resulting from an operation for false con- 
secutive aneurism of the femoral artery, and to absorb with 
lint, at each dressing, a great quantity of pus. As the sup- 
puration diminishes, the time between the dressings must 
be increased ; it would be alike injurious then to dress the 
wound too frequently, as in cases where the suppuration is 
copious, to suffer the intervals to be too long. But when the 
pus collects in a particular cavity, communicating with the 
wound by a narrow opening, suitable position of the part, 
and frequent dressing, are rarely sufficient to prevent it 
from stagnating. In this case, it is almost always necessary 
to enlarge the opening of the cavity in which the pus stag- 
nates, to allow its free exit, and to dress with lint the part 
where it collects. There are some cases in which it is 
better, in place of enlarging the communication between 
the wound and the purulent cavity, to cut into it exter- 
nally. This incision, which is called counter-opening, ought 
to be large, to give free vent to the pus, and to permit, if 
necessary, the passage of a dossil of lint, to absorb and dis- 
charge the matter. The enlargement of the opening of the 
cavity in which the purulent matter collects, and the forma- 
tion of a eounter-opening at the most depending part, arc 
the most common and effectual means to prevent the stag- 
nation of pus ; but they are not always practicable ; and in 
this case we are to have recourse to expulsive bandages, 
injections, &c. 

When all these means arc insufficient, or when they have 
been neglected, the presence of pus produces different effects, 
according as it has been accumulated only in the intervals of 
dressing, or remains for some time in a concealed cavity, 
which communicates with the wound by a narrow opening, 
and never completely empties itself. 
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In the first case, the pus is seldom much vitiated, but its 
presence keeps the granulations in a state of relaxation and 
softness, unfavourable to the draining of the parts and (he 
diminution of the wound. 

In the second case, the pus increases in quantity, destroys 
the fat, and forms cavities or siuuses, produce* indurations, 
callosities, and sometimes an edematous swelling of the 
affected parts ; but of all the effects of the stagnation of pus 
in the cases of which we speak, its vitiation is the most re- 
markable and serious. 

As long as well-conditioned pus is not exposed too long to 
the impression of air, it contracts no injurious qualities, and 
may be absorbed by the hmphatics, without producing any 
disturbance in the animal economy; but when it remains 
long exposed to ihe contact of air, it becomes corrupted, 
and acquires injurious qualities, which are manifested by its 
fetor, and the irritation it produces in the parts with which 
it is in contact. In this state, its absorption is usually at- 
tended with fever, colliquative sweats, diarrhcea, abscesses, 
debility, and marasmus, which, if they continue, soon prove 
fatal. The absorption of vitiated pus is to be remedied only 
by preventing it from stagnating by the means we have 
pointed out; and when the absorption cannot be prevented, 
its effects are to be combated by bark and generous diet. 

Of the Suppression of Suppuration. 

A suppression of suppuration is said to take place when 
a wound, whose appearance is red and granulated, and 
which furnishes laudable pus, suddenly becomes dry, in- 
flamed, pale, bloated, without action, and furnishing no pus. 
This state has been called reflux of suppuration, because it 
was thought that pus continued to be formed in the vessels, 
but flowed back into the circulating mass, producing differ- 
ent diseases, and sometimes even the death of the patient. 

The suppression of suppuration may take place at any 
period of a wound, but it most commonly happens when 
they are far advanced towards a cure. The symptoms which 
follow it are, fever, irregular chills, weak and contracted 
pulse, cold sweats, anxiety, oppression, sinking, sometimes 
even convulsions, delirium, lethargy, a dryness and inflam- 
matory disposition in the granulations of the wound, or a 
want of action approaching to mortification. 

These symptoms, whieh have been attributed to the sup- 
pression of suppuration, seem rather to be the cause of it ; 
in fact, how can w« conceive that healthy pus, while it is 
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yet contained in the vessels which form it, by flowing hack 
into the animal economy, can give rise to symptoms so seri- 
ous as those which commonly attend the suppression of sup- 
puration, and still less produce internal abscesses ? More- 
over, we sometimes find, in those who die two or three days 
after the suppression of suppuration, these internal abscesses, 
which form in the liver, lungs, mesentery, or brain, which 
can be produced only by a previous inflammation, occasioned 
by some irritating cause. 

These abscesses, which, without doubt, are the cause of 
the death of the patient, must of course produce a suppres- 
sion of suppuration, and the symptoms which follow it ; and 
we mistake the cause for the effect, if we attribute them to 
the absorption of pus ; for these abscesses, which are not 
usually discovered until after the death of the patient, take 
place so insensibly, tliat we are ignorant of the time of their 
formation. 

The suppression of suppuration is sometimes produced by 
the sudden appearance of idiopathic fever in a person whose 
wound is freely suppurating. The moment the fever appears, 
the wound becomes dry, inflammation is almost extinguish- 
ed, and the suppuration does not return until the disease 
which has occasioned its suppression is in the way of cure. 
In general, the suppression of suppuration is not of itself 
dangerous ; it rather renders the wound stationary, than 
produces alarming symptoms. 

Internal abscesses and fever are not the only causes of 
the suppression of suppuration ; they arise also from the 
irritation of the wound by a foreign body, by cold air, by 
rough and unskilful dressing, and by the use of active and 
irritating applications. This irritation excites, in the granu- 
lations of the wound, an inflammatory disposition, which 
interrupts suppuration. The faults which patients commit 
in regimen, and violent passions, often produce the same 
effect, with other symptoms ; such as fever, delirium, syn- 
cope, and convulsions, which are more to be feared than the 
suppression of suppuration, which is always the least dan- 
gerous accident. 

There is no remedy for the suppression of suppuration 
caused by an abscess of any of the viscera ; we can only 
endeavour to prevent the abscess, when there is any appear- 
ance of its formation ; but, in general, we are only made 
aware of its existence by fatal symptoms. These precau- 
tions are different, according to the state of the wound, from 
the symptoms of the patient. If the wound furnish laudable 
pus, and the patient suddenly experience pain in any viscus, 
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nnd lever should come on, we must have recourse to bleeding, 
and other antiphlogistic means, calculated to prevent suppura- 
tion of the inflamed viscus. 

When the suppression of suppuration is caused by an in- 
flammatory disposition of the granulations, brought on by 
any irritation whatever. we must remove the irritating 
cause, and reduce the inflammation by topical emollients. 
If the symptoms run high, and fever supervene, we must 
have recourse to bleeding and diluents. When the suppres- 
sion has been occasioned by improper regimen, the case is 
most serious; it must be treated v\ith extremely low diet, 
by injections, and gentle purges. If suppuration have been 
interrupted by violent passions, and be accompanied with 
serious symptoms, we should endeavour to moderate them, 
and to re-establish the suppuration by emollient tonics ; but 
they are often so pressing, that we have not time to relieve 
them. 

Of Hospital Gangrene. 

This is a kind of wet gangrene, which affects, in a nj:yi 
ner epidemically, every wound in a crowded hospital. 

Its occasional causes are, the situation of the hospital in 
low marshy ground, the vicinity of sinks, the filth of per- 
sonal uncleanncss, unwholesome food, crowded and unventi- 
latcd wards, in fact, every thing which destroys the purity 
of the air of Jhe place where patients are collected ; for air 
thus infected, brings on this disease, even in the most simple 
wounds, by its effect not only on the surface of the wound 
itself, but also on the whole system. Thus causes of this 
kind sometimes produce very dreadful and long-continued 
gangrenous epidemics, in which every v. omul assumes an 
unhealthy appearance, and is often affected with the worst 
symptoms of hospital gangrene. M. Vigaroux saw an 
epidemic of this kind which lasted twenty months, in two 
hospitals at Montpelier; and he declares that the most 
powerful antiseptics were a feeble resource against the dis- 
ease when it affected even the slightest scratches. 

In general, we do not perceive such epidemics in new 
hospitals, and in those which are built on high ground in 
the country. Hospital gangrene may appear at any season, 
but most commonly shows itself after the heat of summer, 
and after long continued southerly winds. It attacks indis- 
criminately all wounds; not every wound in one ward, but 
the majority of them, in different degrees ; tli»' largest 
wounds least frequently escape : sometimes it affects part 
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of a wound only, while the rest is doing well. Patients 
who have escaped it once, are not exempted from it after- 
wards. 

Bilious and melancholic temperaments, chagrin, fear, and 
other depressing passions, unhealthy or insufficient food, 
the scorbutic diathesis, the weakening of the vital powers by 
any anterior circumstances whatsoever, idiopathic fevers, 
&c. are predisposing causes of this disease. 

The observations of Pouteau, and those of other practi- 
tioners, prove, beyond doubt, that hospital gangrene may be 
communicated to a wound or a simple ulcer; to a person of 
the most healthy constitution, breathing the purest air, 
merely by the contact of linen, or lint, infected with the 
leaven of the disease. But this inoculation is the more to 
be dreaded, and is more speedy and certain in its effects, 
when patients have already been exposed to the influence of 
causes capable of producing the disease, and whose constitu- 
tions favour its developement ; moreover, it is certain that 
a patient, who has received the germe of this disease in an 
hospital, cannot prevent it by any precaution whatever : 
we have seen it appear among wounded men, who fled 
from the epidemic to elevated situations, where the air 
was pure. 

The first symptoms of hospital gangrene are, pain in the 
wound, and a white viscid coat on the surface of the gra- 
nulations, which become paler, and present several greyish 
spots, resembling venereal ulcers, qr apthse. Commonly 
these points of ulcerations, indifferent parts of the primitive 
sore, extend and unite, so that the whole assumes a greyish 
ash colour, more or less hard, and sometimes bleeding ; a 
purplish red colour next forms on the adjacent skin, which 
becomes edematous, and extends. Sometimes, when the 
patient is healthy, the disease goes no further — it may even 
affect only a part ef the ulcer ; but oftener its progress is 
extremely rapid and frightful ; the edges of the wound become 
hard and everted; the granulations are raised and puffed 
up by the evolution of a large quantity of gas, with which 
they seem to be entirely filled ; then they fall off by soft 
reddish eschars, very like the putrid brain of a fcr;tus ; the 
surface of the ulcer becomes putrid, and furnishes an abun- 
dance of sanious pus, extremely fetid. Until it be arrested, 
it extends either in superficies or depth, so that aponeuroses, 
muscles, blood-vessels, nerves, tendons, periosteum, and the 
bones themselves, become its prey. 

As soon as the disease has reached a certain height, the 
patient loses his appetite, the tongue is covered with a 
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white coat, and fever appears ; Hie pulse is small, hard, 
and irregular ; his agitation hecomes general ; he is anxi- 
ous, sleepless, and disturbed. 

Hospital gangrene continues for a longer or a shorter 
time, according to the extent of the wound or ulcer which 
it affects, the temperament of the patient, the impression of 
the septic miasmata on the animal economy from the vio- 
lence of the disease : there are examples of its having ex- 
tended beyond the thirtieth day. In such instances, patients 
seldom recover ; in ordinary cases, the wound does not as- 
sume a healthy appearance until the sixth or ninth day ; in 
milder cases, improvement takes place on the third or fifth day. 
The cure of the disease, at whatever time it may take place, 
is preceded by a diminution of the pain ; the pus becomes 
white and consistent ; it loses its fetor and nauseous smell ; 
the edges of the ulcer sink, become less ragged, and more 
red ; the red purple edema which surrounds it, assumes a 
genuine inflammatory cliaracter, and the ulcer once more 
becomes simple, and soon closes, even though it had been 
previously large, unless something occur to interrupt the 
process of cicatrization. But sometimes, when the patient 
appears almost cured, his situation is suddenly changed : he 
suffers a relapse, which may uccur several times. 

Hospital gangrene is always an unfortunate complication 
of wounds, since it greatly retards their eure : however, in 
simple ulcers of small extent, and in patients of a good con- 
stitution, it is not a dangerous disease. After the separation 
of the eschar, the ulcer soon heals, and the cicatrix presents 
a very slight deformity ; but in solutions of continuity of a 
large extent or long standing, this disease makes great pro- 
gress, often returns, and is difficult of cure. The same 
thing occurs to persons affected with any internal disease, 
as scurvy or syphilis ; and these cases are always dangerous ; 
but hospital gangrene is particularly dangerous, and almost 
uniformly fatal, in large contused wounds, with fracture of 
a bone. In such cases, we often see whole limbs deprived 
of their soft parts, and the unfortunate patients sink, some- 
times under gangrenous fever, sometimes under the acute 
pain which accompanies the disease, or the frequent hemor- 
rhages which they suffer ; but most commonly they die of 
marasmus, which inevitably follows long and copious sup- 
puration. 

The treatment of hospital gangrene is preventive and 
curative. 

In the prophylactic treatment of this disease, we should 
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remove every cause which we think lias given rise to it. 
Wards must not be crowded with the wounded ; they must 
be, as much as possible, airy and insulated. On the other 
hsind, we should prevent predisposition of the wounded to 
contract this disease, by well-selected aliments, by drinks 
strongly acidulated with a vegetable or mineral acid, and 
especially by a moderate use of generous wine. The state 
of the first passages demands particular attention, and upon 
the slightest appearance of saburra, we should have re- 
course to emetics and purges, and repeat them according to 
circumstances. The happy action of these remedies destroys 
the germe cf bilious fever, so common to wounded persons, 
who have not been evacuated for a long time. After the use 
of evacuants, it is necessary to prescribe bitter and slightly 
aromatic drinks, to support the tone of the stomach, and 
to favour its functions. Dressings ought to be made very 
quickly, and with an extreme attention to cleanliness. We 
cannot use too much caution to prevent the inoculation of 
which we have spoken. In the treatment of wounds and 
ulcers threatened with hospital gangrene, we should never 
use fatty or resinous substances, but, on the contrary, em- 
ploy those applications which support the strength of the 
granulations without irritating them. A simple infusion of 
aromatic plants in water, or in wine, or alkaline solutions, 
answer this purpose extremely well. The ulcers are to be 
washed with these preparations, and the dressings wet with 
them every twelve hours. The wound should be dressed 
only once in two or three days, unless it furnish a large 
quantity of pus. 

Such are the means of which the judicious employment 
will either banish hospital gangrene from our wards, or 
render it rare. We shall now treat of the course to be pur- 
sued in the cure of this disease. 

The surest mode of arresting its progress, or, at any 
rate, of abridging its duration, is undoubtedly to remove the 
patients to a more healthy place, and to separate them from 
an atmosphere infected with putrid and fetid miasmata, in 
which they have received the general disease : but this is 
often impracticable. Where, in fact, is the hospital, in 
which are well-aired wards of reserve, removed from every 
source of infection, and into which we might transport the 
wounded, on the first appearance of the disease ? The best 
constructed hospitals are far from offering any such conve- 
nience ; all we can do, therefore, is, to purify the air of our 
wards by proper ventilation, and by fumigation of oxi-muri- 
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afic acid, according (o the advice and process of Guy ton 
Morveau, or by ilio vapours ofnitrie acid.* 

Moreover, when one or more patients occupy a confined 
part of the ward, or arc near any particular source of infec- 
tion, and become affected with the disease, they should be 
removed to that part of the room which is best ventilated, 
and as far as possible from the place where they contracted 
the disease. 

Diet, internal and topical remedies, form the three next 
essential points in the treatment of hospital gangrene. 
When it is complicated with a wound or extensive ulcer, 
ptisan alone constitutes both drink and nourishment; or, 
at any rate, the patient should take nothing stronger 
than gruel ; even broth would be liable to decomposition in 
the stomach. When the heat and irritation diminish, we 
may give gruel somewhat thicker ; and afterwards, when 
the state of the patient allows of it, he may take fresh 
eggs, fruit, iish, and white meats ; but the quantity of this 
should always be small in proportion to the other aliments: 
the less meat the patients eat, the less liable are they to a 
return of the disease. 

When fever, irritation, and heat exist, we should pre- 
scribe diluting acidulating drinks, such as a solution of nitre 
in whey, lemonade, &c. ; if there be indications of saburra in 
the first passages, au emetic must be given ; if the patient 
be weak and languid, he should take some good old claret, 
either mixed with lemonade or pure, as the case may re- 
quire. Bark, the antiseptic virtue of which has been so 
much boasted of, appears, in general, more injurious than 
useful in the disease of which we are treating j it has been 

* To fumigate with oxi-muriatic acid a ward of ten beds : 

Take, Muriate of soda - - - § iij. gij. x. grs. 

Black oxide of manganese - 3 v. xvii. ^rs. 

Water 3j. 3 ij. xxiii. grs. 

Sulphuric acid - - - %']. 3 vii. 1. grs. 

The manganese and salt are to be rubbed together, and put in a porce- 
lain or glass vessel; the water is to be added, and afterward the acid, 
provided there are no patients in the room, otherwise it must be added 
gradually. It is useless to employ heat, which would decompose too 
quickly the marine salt. 

Fumigations of nitric acid are made, by adding to half an ounce of 
strong sulphuric acid, an equal quantity of powdered nitrate of potash, 
which produces, for an hour, a white vapour, that spreads about the 
room. According to Carmichael Smith, the quantities we have mentioned 
are sufficient for a room ten feet square. 

In using either of these fumigations, we should repeat them once or 
twice a-day, until the entire disappearance of the disease : it is proper also 
to carry the vessel containing the materials to all parts of the room, and 
to close the windows. 
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observed, that its long-continued use in large doses, has 
proved fatal, by increasing the fever and irritation which 
almost always attend this kind of gangrene : nevertheless, 
under great debility, bark is indicated, and may be given 
villi advantage. Experience has taught us, that the dry 
extract, or essential salt, is the best preparation of this me- 
dicine ; it does not require the same digestive process as the 
bark in powder, and it has more action than the simple de- 
coction : but, under whatever form we employ this remedy, 
it is never to be given before the fever and irritation have 
diminished, and the disease is on the decline. 

Aeids have not the inconveniences of bark ; they are 
suited to all periods of the disease ; their efficacy is esta- 
blished by a great number of applications, and their success 
is proportioned to the dose in which we administer them. 
The sulphuric acid has been most successful, but the acidu- 
lous tartrite of potash is equally good : the first is to be 
added to water, so as to make it as acid as it can be taken ; 
the second is administered in doses, from two to four drachms 
in a day, to be taken at intervals, in water or tea. 

As to the local treatment, almost every antiseptic medi- 
cine has been employed. M. Dussaussoy, after a great n um- 
ber of trials, prefers the powder of bark to all others : he 
advises that the wound should be covered with several layers 
of this powder, which is to be wet with spirits of turpentine, 
so as to form, as he expresses it, a kind of mason-work four 
or five lines (one-third of an inch) above the surface of the 
ulcer. When this dries, it forms a pliable crust, through 
which the pus is discharged. After twenty-four hours, this 
crust is to be removed, and replaced by a similar dressing. 
Four or five applications of this kind are generally sufficient 
for simple wounds. Where the disease does not extend be- 
yond the skin and subcutaneous cellular tissue, healthy in- 
flammation is quickly established, the eschars are separated, 
and the wound begins to heal. 

But when, by the employment of this remedy, and those of 
which we have just spoken, we cannot arrest the progress 
of the gangrene, and it threatens to destroy all the neigh- 
bouring soft parts, we must not hesitate a moment to have 
recourse to the actual cautery, and to repeat its application 
until the whole surface of the putrid ulcer is converted into 
a hard solid crust ; we must not spare even the edges — they 
must be torrified and roasted. This crust is then to be co- 
vered with a thick coat of powdered bark which has beeu 
steeped in spirits of turpentine, and, at the end of twenty- 
four, thirty-six, or forty-eight hours, this is to be removed, 
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in order that we may judge, by the appearance of the flesh, 
and the quality of the pus, ii' it he necessary to have recourse 
to a second cauterization. 

It has been proposed to substitute boiling oil for a red-hot 
iron : but this never extends its action deep enough, even 
when applied several times, because it loses a portion of its 
heat before it can be applied to the parts which it is neces- 
sary to burn. 

The appearance of a phlegmonous swelling about the sur- 
face of tlie ulcer proclaims the triumph of ihe actual cau- 
tery, and is the forerunner of the suppuration which detaches 
the cauterized eschar. The parts are to be covered with an 
emollient poultice until suppuration commences ; a decoc- 
tion oi bark, or bitter plants, is then to be employed. 
, When the eschars have fallen off, and the bottom of the 
wound is hard and red, it is to be treated like any other 
simple sore, and in general heals well, but not so quickly as 
other ulcers which have not been affected with hospital gan- 
grene ; but when the bottom of the wound, instead of being 
red and solid, and furnishing laudable pus, is covered with 
pale bloated granulations, a return of the disease is to be 
feared. To prevent it, the patient should be purged with a 
decoction of tamarinds ; we may then return to the use of 
the super-tartrite of potash, in smaller doses than before, 
and on the alternate days. This plan is to be continued till a 
cure is effected, interposing a mild purge every ten or twelve 
days. But when the disease has returned, without loss of 
time we must attack it with a red-hot iron, lest the ex- 
haustion of the patient leave him without hope ; for, in 
such a case, every other remedy will be useless. A relapse 
seldom occurs ; but in wounds or ulcers of large extent, 
which require patients to remain a long time at an hospital, 
it is sometimes mortal, and frequently occasions chronie 
ulcers, of which the cure is extremely difficult, tv im- 
possible. 

Although we have hitherto treated of wounds made by 
cutting instruments only, most of the considerations and 
precepts to which they have given rise, and especially those 
which relate to complications, are applicable to wounds in 
general, and of course to those ef which we are now abont 
to speak. 
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ARTICLE IV. 

Of Punctured Wounds. 

Pointed instruments, such as a sword, knife, or nail, act 
in two different ways in producing solutions of continuity ; 
they are either plunged perpendicularly or obliquely into 
the skin, cellular tissue, muscles, fee and occasion a simple 
puncture ; or, having reached a certain depth, they act in a 
direction different from that in which they were plunged, 
and then they tear the parts more or less, and occasion a 
lacerated wound. 

Punctured wounds present nearly the same phenomena as 
those made by cutting instruments : there is always bleed- 
ing, to a greater or less degree ; but the pain is much more 
severe, since the instrument tears the parts. 

When these wounds are simple, they heal of themselves, 
or by the aid merely of some discutient applications ; but 
they may be complicated with hemorrhage, inflammatory 
swelling, or the irritation of foreign bodies. 

Hemorrhage takes place when the punctured instrument 
has met in its course an artery of some size, and punctured 
or divided it : in either case, blood escapes outwardly, when 
the wounded artery is superficial, and the wound which has 
been made is parallel to the skin ; but when the puncturing 
instrument has passed very obliquely into the part before it 
has reached the artery, the blood filtrates into the cellular 
tissue, and produces a false primitive aneurism, unless the 
escape of blood be quickly prevented, by compressing the 
vessel at the wound ; or above it, through the soft parts by 
which it is covered. In the latter case, there is quickly 
formed, at the mouth of the artery, a clot of blood, which 
prevents further hemorrhage ; but if the compression be 
not properly made, if it be not sufficiently strong, or conti- 
nued long enough to obliterate the vessel, the clot quickly 
becomes detached, and forms a false consecutive aneurism. 

In every case, therefore, where the wounded artery is not 
situated very superficially, and where it has not a suitable 
point of support for efficacious compression, whether the 
blood flow through the external wound, or iniiltcr the cel- 
lular tissue, we must place no confidence in this remedy ; it 
procures only a transient relief, and leaves the patient ex- 
posed to a false consecutive aneurism. The only part we 
are to take, is to lay bare the artery, and tic it above and 
below the part which is wounded. 
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Inflammation is the most ordinary complication of punc- 
tured wounds. It usually depends upon the injury of a 
greater or less number of nervous filaments, the puncture 
of which produces acute pain, severe irritation, an inflam- 
matory tension, which is in proportion to the sensibility 
of the part, the number of nerves it contains, and the 
density of its tissue : hence it is greatly to be feared in 
punctures of the fingers. These parts are enveloped by 
strong aponeuroses, which prevent them from yielding to 
the inflammatory congestion, Which takes place, in such 
cases, to a great degree, especially if any foreign body have 
been left in the wound. 

We should be careful not to give a favourable prognosis 
in cases of puncture, even when at first they are not attended. 
with any unfavourable symptoms ; for a puncture, simple in 
appearance, is often followed by high inflammation, deep 
and extensive abscesses, and even gangrene of a limb. 

When a punctured wound is attended with slight inflam- 
mation, we should have recourse to the general and local an- 
tiphlogistic remedies ; and if, notwithstanding these means, 
the inflammation increase, and threaten gangrene, we should! 
cut the punctured wound, in order to arrest the irritation ; 
or destroy it, by introducing into the wound a troche of mi- 
nium, or what is better, by the application of caustic potash. 
The surgeon is to determine which of these methods is pre- 
ferable, according to the depth of the puncture, or structure 
of the part. 

Foreign bodies are often left in wounds, which have been 
caused by glass, splinters of wood, &e. Their presence may 
be ascertained, by examination of the body which has pro- 
duced the wound, by the pain which the patient experiences, 
especially in moving the limb ; by pressing the part with the 
fingers, or by introducing a probe. 

They should be extracted with a forceps without delay; if 
it is necessary, the wound is to be enlarged for this purpose. 
When they cannot be extracted, the pain continues to be- 
very severe, and after a certain time an abscess is formed ; 
by opening which, the foreign body is discharged, or may 
be easily extracted. 

Lacerated wounds are those in which the puncturing in- 
strument, after having passed a certain depth, is forced in 
another direction, and tears the parts which it first pene- 
trated : these wounds are so irregular, it is not possible to 
re-unite them ; they are to be treated as suppurating wounds, 
and emollient applications must be immediately made; the 
swelling is usually confined to the lips of the wound and the 
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adjacent parts, and quickly yields to relaxing applications ,• 
but if it extends far, it must be treated not only by the 
most powerful antiphlogistic remedies, but also by a suita- 
ble enlargement of the wound. 



ARTICLE V. 

Of Contusion and contused Woundsi 

Contused wounds are of two kinds: those which are 
produced by ordinary weapons, such as a stick or stone ; 
and those produced by a musket or cannon ball. We shall 
treat of these last particularly, after having spoken of 
ordinary contused wounds. 

Section I. Of Contusion produced by ordinary Violence. 

Contusion produces two kinds of wounds ; it may either 
compress and derange the structure of parts below the skin, 
without producing any external solution of continuity. 
This constitutes what is termed a contusion; or, if it act 
with greater violence, the skin is broken, and a contused 
wound is produced. In contusion, the skin being more 
supple and elastic, the soft part3 below it yield and pre- 
serve its continuity, while the cellular tissue and small 
vessels are ruptured. The blood which proceeds from 
these vessels is filtrated in the cellular tissue, and even 
into the skin, forming a violet coloured spot, which is 
called ecchymosis. 

Ecchymosis is generally proportioned to the violence of 
the contusion ; but it may take place to a very great degree, 
where the contusion is slight, provided a considerable vein 
be ruptured : the fine and delicate structure of the skin 
singularly favours the formation of ecchymosis ; there are 
some persons who cannot be touched without experiencing 
it. When the contusion is slight, the blood is merely in- 
jected into the cellular tissue ; but if it be violent, it may 
collect in a mass, which is sometimes of considerable mag- 
nitude. 

The effects of contusion are increased by the density of 
the instrument, and the violence with which it has acted, 
the laxity and venous vascularity of the bruised parts, and 
the vicinity of bones. Thus a contusion on the internal 
surface of the tibia is more severe, and its effects are 
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more clearly developed, than similar violence to the calf of 

the leg. 

The action of contusing hodies is not confined to the skin, 
the cellular tissue, and the numerous vessels which meander 
through them ; it extends also to nerves and large arteries, 
to the muscles, bones, cartilages, and even into internal 
organs. 

The contusion of the small nervous filaments is followed 
by pain, irritation, and congestion, accompanied with pain- 
ful tension. When a nerve is moderately bruised, the pain 
is proportioned to the proximity of a bone in tlie direction 
of the violence. We have examples of this, in the cubital 
nerve, between the internal tuberosity of the humerus and 
the olecranon, the radial nerve of the middle and external 
part of the arm, &c. But if contusions of these nerves are 
great enough to disorganise them, the parts to which they 
are distributed lose their sensation and motion : palsy of the 
whole arm may be produced by a severe contusion of 
the brachial plexus ; the extensor muscles of the hand and 
fingers, by a contusion of the radial nerve; and that of 
the deltoid muscle, by contusion of the circumflex nerve, as 
in luxation of the humerus. If contusion destroy entirely 
the organization of the nerves, the paralysis is irremedia- 
ble ; if otherwise, the parts may regain, after a time, their 
sensation and motion, as I have frequently witnessed. 

The contusion of large arteries is sometimes followed by 
their rupture and a false primitive aneurism; and if the 
percussion be not great enough to rupture their coats, it 
will weaken them to such a degree, that they will afterwards 
yield to the impulse of the blood, and form a true aneurism. 
The contusion of muscles renders their contraction painful, 
difficult, or impossible ; that of a bone is sometimes fol- 
lowed by caries, or necrosis : contusion of articular carti- 
lages is sometimes accompanied by inflammation of the 
joint, suppuration, caries, and consecutive luxation. Last- 
ly, contusion of internal organs may give rise to many very 
serious symptoms; but as we shall hereafter treat particu- 
larly of contusion of the viscera, we shall merely remark 
at present, that it often proves fatal. 

Contusion may terminate differently, according to the de- 
gree of violence which has been inflicted. 

When the contusion is moderate, and the blood which has 
escaped from the ruptured vessels is merely infiltrated into 
the cellular tissue and substance of the skin, it terminates 
by resolution, the pain and tension quickly cease, and the 
ecchymosis is gradually dissipated -, the part which was 
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black assumes a reddish-brown colour, which changes to a 
deep yellow, and that is succeeded by the natural colour of 
the skin. 

While ecchymosis is resolving, it extends in size. This 
arises from the mixture of serum, furnished by the cxhalent 
vessels, with the infiltrated blood, by which means the latter 
is rendered more liquid, and passes from cell to cell, to parts 
more remote from the wound. Thus, after spraining the 
foot, the ecchymosis continues to extend for several days, 
until it affects almost the whole leg. The same thing takes 
place in fractures, and in many other instances. 

When the contusion is very severe, and the quantity of 
cxtravasated blood very great, and when this fluid collects 
in a mass in the lacerated cellular tissue, the part is com- 
monly black, which might lead us to fear gangrene ; but, if 
this blackness cease on pressure, if it be soft, and unat- 
tended with pain or great swelling, and if the parts affected 
be still warm, we may conclude that life still exists in them, 
and that resolution may take place, notwithstanding the col- 
lection of blood in the cellular tissue. There are many ex- 
amples of sanguineous tumours which have terminated hy 
resolution, after a greater or less time; but it sometimes 
happens that all the effused blood cannot be taken into the 
circulation, and then we are obliged to discharge it hy an 
opening ; but such openings are not to be made until wc 
have waited long enough to know that resolution is im- 
possible. 

When contusion is excessive, it may give rise to gangrene, 
which may be the immediate effect of the disorganization of 
the parts ; or it may succeed to the excessive stupefaction 
which accompanies the injury. We shall speak of this effect 
of contusion in treating of gangrene. 

The prognosis of contusion depends on the parts affected, 
and the violence they have suffered. In forming his opinion, 
the surgeon should consider the nature of the parts affect- 
ed, their situation, the form of the instrument which caused 
the injury, the force with which it acted, and the symp- 
toms which the patient has experienced. 

In the treatment of contusions, repellents arc always to 
be employed in the first instance ; not with a view to pre- 
vent the infiltration of blood, which must necessarily follow 
the rupture of the vessels, nor to promote resolution, by 
exciting absorption ; but merely with a view to oppose the 
afflux of humours to the part affected, which results from 
the irritation, the distention, and even rupture of small ner- 
vous filaments. In fact, by means of repelling remedies, 
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such as saturnine lotions, a solution of the muriate of soda 
in water and vinegar, &c. we excite in the vessels a constric- 
tion which opposes the afflux of humours, and prevents, at 
least in part, the congestion and painful tension which 
almost always accompany contusion. 

When the contusion is moderate, the repellents should he 
continued until entire resolution of the ecchymosis. Their 
effect is aided by gentle friction of the part. These frictions 
attenuate the blood, disperse it in the cells of the cellular 
tissue, and thus favour its absorption. When the contusion 
is considerable, in one or two days after the accident, tume- 
faction and painful tension supervene, which render repel- 
ling remedies improper. In these cases, we are to have 
recourse to emollient and anodyne cataplasms, or fomenta- 
tions, according to the nature of the parts affected ; the 
patient should also be bled, and subjected to a low diet, 
according to circumstances, and use a diaphoretic drink. 
When the tension and pain are dissipated, and inflammation 
is no longer to be feared, we should abandon the use of 
emollients and anodynes, and have recourse to the most 
active resolvents ; such as camphorated spirits, a solution of 
the carbonate of iron in spirits of wine, of muriate of soda, 
or sal ammoniac in water, to which may be added some brandy. 
When resolution is taking place, the black and livid colour 
of the tumour changes successively to a brown, reddish, and 
yellow, and at length the skin assumes its natural colour. 
But even this may take place without the parts being en- 
tirely cured ; for it often remains painful, and more or less 
incommoded in the performance of its functions, for a great 
length of time. 

When the blood which forms ecchymosis is collected in a 
mass, resolution takes place very slowly, or not at all ; in 
which last case, we are obliged to open the tumour, and 
evacuate the blood by a proper opening. But we should not 
be in a hurry to make such an opening, because the blood 
thus effused may remain a long time without undergoing 
any change. Observations prove, that masses of blood, 
which, from their great size, we should have thought in- 
capable of being absorbed, have, in fact, been taken into 
the circulation, without any ulceration or opening of the 
skin. We, therefore, run the risk of subjecting our patient 
to useless pain, by opening too soon collections of blood 
arising from contusion ; but when the opening is really 
necessary, we should not hesitate to make it. If the tumour 
be small, and so hard as to lead us to believe that the blood 
is coagulated, we should make in its centre an incision large 
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enough to discharge the blood, and treat it as a simple 
wound. If the tumour be large and very extensive, soft 
and fluctuating, which indicates that the blood it contains 
is liquid, we should make the opening at the most dependent 
part, large enough to give vent to the blood : we should 
then endeavour to excite re-union of the sides of the cavity, 
by a suitable pressure. If one opening be not sufficient, 
several must be made in those parts which appear best cal- 
culated to allow of its escape. 

Contused wounds vary according to their extent, direction, 
and particular figure, and to the circumstances which accom- 
pany them. They may be simple or irregular, complicated 
with hemorrhage, foreign bodies, or inflammation. But 
whatever be the difference of contused wounds, when they 
are simple, or even when they are complicated with foreign 
bodies, which can be extracted, they ought to be imme- 
diately re-united ; for although their lips are not so regular 
as those made by incised wounds, and the vascular parts 
have been more or less injured, experience teaches us, they 
may be united by the first intention ; but, as the contusion 
is generally greattst at the external part of the wound, 
there is generally a slight suppuration ; nevertheless, at the 
bottom of the wound, adhesion always takes place. 

In uniting the lips of contused wounds, we must not press 
them against each other, because swelling always comes on, 
which would render it necessary to remove the dressings. 
The application of sticking-plasters answers extremely well 
in these cases, because they yield sufficiently to prevent them 
from binding the parts too strongly. When the edges of the 
wound have been approximated, the external part is to be 
covered with a simple digestive ; and if the lips of the 
wound be greatly swollen, poultices are proper. If adhesion 
do not take place, and inflammation and suppuration come 
on, we should proceed as in other suppurating wounds. 

Contused wounds, with an angle, ought to be re-united, 
even though the pointed lip be apparently disorganized. If 
it be really so, it will undoubtedly slough off; but as its 
base is always less bruised than its apex, it will immediately 
re-unite, and suppuration will take place in that part of the 
wound only which is diorganized. 

When the lips of a wound are so bruised that they cannot 
unite without suppuration, we ought gently to fill it with 
lint, and apply over this a compress wet with an astringent 
decoction, in order to moderate the inflammatory congestion 
which results. When the congestion is come on, we should 
apply emollient and relaxing remedies 5 and when suppura- 
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tion is established, the wound well drained, and its sides 
covered with granulations, they are to be approximated 
with sticking-plaster. 

Contused wounds may be complicated with hemorrhage, 
foreign bodies, and inflammation. If a considerable artery 
be opened, it must be tied ; compression would only increase 
the irritation already existing, and produce excessive inflam- 
mation. If the inflammation be severe, it must be treated 
by bleeding, low diet, cooling drinks, and by emollient and 
anodyne applications. Wounds made by brittle bodies, such 
as glass, porcelain, 6ce. require particular attention, in order 
to extract the foreign bodies. If we do not succeed in this, 
and irritation be kept up for a long time, which prevents a 
cure, an abscess is sometimes the consequence : and, at other 
times, the foreign body, after a great length of time, ap- 
pears under the skin, whence it must be extracted. 

Section II. Of Gun-shot Wounds. 

Bodies projected by the force of powder may produce a 
contusion, without breaking the integuments. We shall 
speak of the first of these effects after having treated of the 
second. 

Gun-shot wounds differ from other solutions of continuity 
from external violence, by the severe contusion of the lips 
of the wound, which extends, to a greater or less degree, to 
the surrounding parts. This explains the peculiar symptoms 
which attend them. Gun-shot wounds differ so much from 
one another, that one might almost say that no two had ever 
been alike. Notwithstanding this variety, they have so great 
an analogy to each other, that we may give general rules 
for their treatment, which are applicable to every case that 
can be met with. The varieties of these wounds arise par- 
ticularly from the body which causes them, the course it 
takes, the nature of the parts which it affects, and the par- 
ticular circumstances which accompany them. 

The substances which generally produce gun-shot wounds, 
are musket or cannon balls, pieces of shells, hand-grcnade9, 
or slugs of brass or lead. These substances destroy the 
structure of our bodies, by the bruising and excessive con- 
tusion which they produce ; an influx of blood into the small 
vessels of the neighbouring parts takes place, and their rup- 
ture gives rise to ecchymosis. 

Balls are generally smooth ; but sometimes they are 
rough and unequal, as when they have been pounded, or 
cut, or have been impinged against any other body, before 
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they caused the wound. Sometimes there is only one ball in 
a weapon, sometimes there are several ; in which case they 
may be separate, or connected by a chain. A wound made 
by a regular ball, which enters the body perpendicularly, is 
round ; but when the ball has changed its form, or has en- 
tered the part obliquely, the wound is more irregular. 

When a ball encounters a bone, if it retain sufficient 
force, the bone is broken ; otherwise the ball becomes flat- 
tened, and stopped, or perhaps is thrown in another direc- 
tion ; it then slides along the interstices of the muscles, or 
stops in them : even cartilages, tendons, and aponeurosis, 
may change the course of balls, when they strike them very 
obliquely. The courses which balls take, in some of these 
instances, are very remarkable. Sometimes, after turning 
round a cylindrical bone, they have been known to resume 
their former direction, and pass out opposite to the place 
where they entered. This deviation of balls has nothing 
uncommon with their subsequent displacement, which is 
produced by the action of living parts, or by their own weight. 

If a ball, moving with great velocity, strike perpendicu- 
larly a cylindrical bone, it breaks it in pieces, and often the 
ends of the bone arc split to a considerable distance. A ball 
seldom fractures a long bone, either obliquely or trans- 
versely, without detaching several splinters. I have, how- 
ever, seen one example of this kind, in an officer of distin- 
guished bravery. In the glorious campaign in Poland, 
General Rapp, aid-de-camp to his Majesty the Emperor, 
received a musket-shot in the left arm ; the humerus was 
fractured at its lower part, without a single scale or splin- 
ter ; the wound was at tlie external and posterior part of 
the arm, and had but one opening ; the ball lost itself in 
the flesh, and all endeavours to find it were fruitless ; the 
ends of the bone did not become displaced, and the wound 
healed almost as soon as any other fracture. The ball re- 
mained eleven months in the arm, without producing any 
remarkable inconvenience. At the end of this time it was 
extracted through an opening into an abscess which it had 
caused near the elbow. It was half a musket-ball, which 
was flattened in that part of its circumference which had 
struck the humerus. 

When a ball strikes a prismatic bone upon one of its 
edges, it sometimes removes a portion, without fracturing 
the bone. At the commencement of the Revolution, I saw 
a watch-maker, the anterior part of whose tibia was broken 
off in this way by a ball, which passed toward the opposito 
leg, and tore the teguments and part of the adjacent muscle. 
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The wound swelled prodigiously, suppuration became very 
copious, the bone was covered with granulations, and, after 
a very long time, the patient was cured. 

A ball may remain buried, more or less deeply, in the 
substance of a long bone, or between two bones, as those of 
the fore-arm or leg. A ball which strikes against a ilat 
bone, unless its direction be very oblique, generally enters 
and remains fixed, or passes beyond it, according to its ve- 
locity. In this last case, the opening in the bone is of the 
same size and shape as the ball, and sometimes very regu- 
lar, without any splinter or projection. 

When a cannon-ball strikes very obliquely any fleshy 
part, as the calf of the leg, it may remove a large portion of 
its substance, and make an enormous wound, without pro- 
ducing death ; it may also, if it strike very obliquely, produce 
a severe contusion, with crushing of the flesh, considerable 
collection of blood, and even fracture of bones, without divi- 
sion of the skin. When a cannon-ball strikes a limb per- 
pendicularly, it generally takes it off entirely, or produces 
such an extent of injury that amputation becomes necessary. 
Balls do not always confine their action to the parts which 
they strike, and those which are near them ; they often 
cause a commotion, a violent internal shock, which extends 
along the nerves to a great distance, deranges their interior 
structure, and affects greatly their functions. It is difficult 
to determine the degree and extent of this shock ; they de- 
pend upon the violence of the blow. It is often communi- 
cated, through the nervous system, to the brain, and there 
causes derangements, of which we shall speak hereafter. 

Commotion is always accompanied by stupefaction, which 
weakens the action of the soft parts, and predisposes them 
to inflammatory congestion, and gangrene. Sometimes the 
stupor is so great, that the part remains as if dead for seve- 
ral days. This state is often terminated by gangrene, and 
sometimes by death. 

The opening through which a ball passes out, is larger 
than that by which it enters. The skin and the flesh are 
pressed down where the ball enters, and project out where 
it makes its exit. This difference is produced by the me- 
chanism of the parts, and the attrition from the action of 
the wounding body. In fact, a ball, when it first enters a 
part, moves more quickly than when it has nearly passed 
through it ; consequently all the effects of attrition, as ex- 
travasation, congestion, and swelling, must be greater at 
the place of its entrance than at its exit. On the other, 
hand, the contusion being always in proportion to the re- 
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sistanee of the parts which are struck, those which the ball 
first encounters must experience a greater degree of it, since 
they offer a greater resistance, on account of the support 
they receive from the whole thickness of the limb ; of 
course, the contusion bears a proportion to the size of the 
member : hence it is that this side of the wound is most 
swollen, and the entrance of the ball is necessarily con- 
tracted by the swelling. 

In general, gun-shot wounds do not Weed, because the 
attrition of the wounded parts is so great, that the vessels 
which have been torn by the instrument are contused to 
such a degree, that the blood which circulates in them can- 
not escape. Nevertheless, it often happens that hemorrhage 
does take place, especially if a large vessel have been open- 
ed, or severely bruised. In the former case, hemorrhage 
takes place immediately ; in the latter, after the expiration 
of ten or twelve days, that is to say, when the eschar is 
separated. 

The lips of a gun-shot wound are black and livid. The 
ancients attributed this to the combustion of the flesh by the 
ball ; but it is really produced by the attrition and disor- 
ganization of the parts. The bruised and disorganized parts 
form eschars ; the parts about the wound are yellowish? 
brown, violet, or black, according to the quantity of blood 
extravasated into the cellular tissue, and the time that has 
elapsed since the wound. 

Gun-shot wounds often contain balls, wadding, pieces of 
cloth, money, &c. and parts Which have been separated 
from their connections by the wounding body, such as scales 
of bone. 

When the wound has but one opening, there is reason to 
believe that the body which produced it remains in the 
part ; unless the wound be extremely superficial, so that it 
may have come out at the part at which it entered. This 
may happen when a ball presses before it a person's shirt, 
and buries itself in the wound without tearing it, as has 
often happened. In drawing out the shirt, the ball is ex- 
tracted. Two wounds in the same part, opposite each other, 
commonly denote that the ball has passed through ,• how- 
ever, it may happen that more than one ball has entered, 
and one alone has been discharged ; or that a single ball 
has split in two pieces against a bone, and that one half of it 
remains in the wound. If a musket contain several balls, 
they may come out at different parts, so as to make two or 
three wounds, to all of which the observations we have 
made will equally apply. A ball may carry before it into 
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the wound, the wadding, a portion of cloth, a piece of a 
key, or button, and, in general, whatever is before it. These 
foreign bodies may pass out with the hall, or they may he 
left in the wound. Sometimes llie changes and direction of 
a ball, its weight, muscular action, &c. remove it far from 
the apparent direction of the wound, and render it difficult 
or impossible to find it. 

The symptoms of gun-shot wounds, like those of other 
diseases, are distinguished into general and local. Of tbese 
symptoms, some appear at the moment of the wound, some 
a few days afterwards, and others not till after a great 
length of time. 

Gun-shot wounds, like all other injuries, are attended 
with pain ; hut the pain is not acute ;* the patient experi- 
ences, at the moment of the wound, only a sense of weight 
throughout the limb, as if some heavy body had fallen upon 
it ; hut, after a time, the pain becomes acute. Primary 
hemorrhage, numbness, and local stupor, are also among 
the symptoms which appear on the first occurrence of gun- 
£hot wounds. 

The general primary symptoms of these wounds are, a 
numbness, with a sense of weight, throughout the whole 
body ; universal coldness, even in summer ; paleness of the 
face ; a yellow or lead colour, which k often assumes, and 
ivhich extends over the whole body ; smallness of the pulse, 
syncope, trembling, general horripilation, convulsive motions, 
vomiting, and hiccup. The older surgeons attributed these 
phenomena to the fancied malignity of gun-shot wounds ; 
hut it is evident tlrnt they depend upon the general com- 
motion and shock which is communicated to the nervous 
system. These symptoms are generally momentary ; but 
they may be increased by fear, and give rise to others 
more or less serious, according to the nature of the part 
which is wounded, and the state of the animal economy at 
the moment of the wound. 

Soon after a gun-shot wound tumefaction appears, which 
is proportioned to its extent, the degree of attrition, and 
the nature of the parts affected. 

When the wound is small, and interests only the fleshy 
part, the tumefaction is inconsiderable, and is confined to 
the course of the ball and the neighbouring parts : it ter- 
minates by a copious suppuration, which gradually detaches 
the cellular tissue, and other disorganized parts, and the 
wound quickly becomes simple, and begins to heal. 

But when the wound is very large, and affects nervous and 
ligamentous parts, and a bone is broken, the congestion af 
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fects the whole limb, and sometimes even extends to the 
trunk with astonishing rapidity This congestion may arise 
from two different causes, which it is important to distin- 
guish in practice. First, The stupor which weakens the part 
and vessels to such a degree, that they cannot resist the afflux 
of the fluids, which the circulation carries there, so that 
the part tumefies and swells very much by the infiltra- 
tion and effusion of the fluids into the cellular tissue. Se- 
condly. The irritation of nervous parts, which are contused, 
torn, and often wounded by the pressure of foreign bodies, 
or by pieces of bone fractured by the ball. This irritation 
attracts the humours towards the wounded part, and if it 
be surrounded by a strong aponeurosis, which yields with 
difficulty to the muscles and cellular tissue, a considerable 
strangulation occurs, which may produce gangrene. We 
shall not confound the causes of congestion, if we examine 
the part with attention ; for in the first case it is soft, pale, 
doughy, and indolent ; and, in the second, it is red, tense, 
hot, and painful. 

The congestion which depends upon stupor alone, almost 
always terminates in gangrene; while that which is pro- 
duced by irritation may terminate in different ways ; some- 
times it produces gangrene, sometimes the erythema and 
irritation continue in spite of the assistance of art, the 
wound remains perfectly dry, and the patient dies before 
we can produce a calm, and bring about suppuration ; but 
fcnost commonly the inflammation terminates by a copious 
suppuration, which often entirely exhausts the strength of 
the patient. When suppuration begins to take place, and 
the lips of the wound to sink, hemorrhage sometimes comes 
on, which is the more serious, as it is often difficult to dis- 
cover the vessel from which it proceeds ; it commonly occurs 
from the eighth to the twelfth day of the wound, and proceeds 
from an artery which has been so bruised, that a portion 
«f its coat has been comprised in the common eschar. 

The general symptoms, which depend upon the irritation 
communicated from the injured parts to the whole nervous 
system, are fever, burning heat of the whole body, with 
dryness of the skin, great thirst, obstinate constipation, 
agitation, general or partial convulsions, tetanus, delirium, 
stupor, ccc. W T hen the tumefaction of the wounded part, 
is very great, it is pale and dry; sometimes also there is 
suppression of suppuration, and internal abscesses: these 
symptoms are most violent when any viscus, considerable 
nerve, or large articulation has been wounded. 

The secondary consequences of gun-shot wounds, are 
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suppression of suppuration, secondary abscesses in (he af- 
fected part, or even in internal parts, the unhealthy state 
of the granulations, the retarding of the cure by any in- 
ternal virus, as the scrofulous or venereal, hospital gan- 
grene, of which we have already spoken, marasmus, into 
which the patient falls after long-continued and copious sup- 
puration, and colliquative diarrhoea, which is almost always 
fatal. If the patient survive all these symptoms, the limb 
frequently remains in a state of atrophy, and the joints lose 
their motion, the wound often remains fistulous, either be- 
cause a portion of dead bone remains at the bottom, and the 
exfoliation is not completed, or because some foreign body 
remains in the wound; if the wound heals notwithstanding 
the presence of foreign bodies, it frequently opens after a 
length of time, to discharge them ; it also sometimes hap- 
pens that a foreign body or splinter of bone causes an ab- 
scess, which we must open, not only to discharge the pus, 
but also the exfoliated bone. These collections of matter 
occasionally are not formed until after the expiration of se- 
veral months, and even a year; sometimes they are not 
formed at all, and patients frequently carry a ball either in 
the soft parts, or in a bone, throughout life. 

The prognosis of gun-shot wounds cannot be laid down 
in a general manner ; it varies according to the extent of 
the injury, to the nature of the wounded parts, the health 
of the patient, &c. Gun-shot wounds, with comminutivc 
fracture of a bone, and considerable destruction of soft 
parts, are very serious accidents ; they frequently render 
amputation necessary, and are often fatal. 

In a general point of view, the indications are, 1st. To 
change, as much as possible, the nature of these injuries, by 
proper incisions. 2d. To arrest hemorrhage when it takes 
place. 3d. To extract foreign bodies if there be any. 
4th. To prevent the symptoms which may arise, and to 
remedy those which have already come on. 5th. To pro- 
mote suppuration, which separates the dead from the living 
parts, drains the wound, and effects its cure. 

The first indication to fulfil, is to make, after the first 
dressing, the necessary incisions, in order to convert the 
injury into an incised wound. These incisions, if properly 
made, present advantages attainable by no other means ; 
they promote the discharge of the fluids, which the bruised 
ends of the vessels retain j they prevent excessive inflamma- 
tion, and its consequences, and obviate the necessity of future 
counter-openings ; they also prevent the strangulation which 
would result from the re-action of the aponeurosis upon the 
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tumefied muscles ; (hey facilitate the extraction of foreign 
bodies ; give issue to the fluids arrested in the course of the 
wound ; facilitate the discharge of the bruised and disor- 
ganized parts, which suppuration detaches ; and, finally, 
they allow the pus to escape. 

But tln'se fnoisions are not equally necessary in all gun- 
shot wounds ; they are indispensable in those of the large 
limbs surrounded by a strong aponeurosis, especially when 
the bones are fractured and the wound contains foreign 
bodies. They are less necessary in wounds of parts that 
are not fleshy ; such as the head, hands, feet, chest, gin- 
glymoid joints, &c. There are indeed many cases where 
such incisions are useless and injurious. Surgeons who do 
not follow a blind routine, never make incisions in these 
latter cases, unless it be for the purpose of extracting splin- 
ters or other foreign bodies, the presence of which would 
give rise to serious accidents. The dilating of gun-shot 
wounds should be performed with discernment ; experience 
Las shown that large and precipitate dilatations are not suited 
to wounds that are attended with great commotion of the 
part, and a tendency to asphyxia. In these cases the organic 
action of the vessels is so much weakened, that large inci- 
sions bring on mortification. 

Gun-shot wounds of articulations demand particular at- 
tention, on account of the little success with which large 
incisions have been attended in the treatment of them. 
Enlightened physicians dilate such wounds only so far as 
is necessary to extract foreign bodies, and to discharge 
blood effused in the joint, avoiding as much as possible the 
ligaments and capsules, so as not to expose the articular 
surface to the impression of air. 

To unbridle a gun-shot wound, the surgeon should intro- 
duce into it his index finger, or if that cannot be done, a 
grooved director. This enables him to eonduct the bistouri 
so as to enlarge the wound sufficiently to admit the whole 
finger ; by the side of which, a very narrow blunt bistouri 
is to he pressed quite to its extremity ; the cutting edge is 
then to be directed toward the upper part of the wound : 
now, withdrawing the instrument, and pressing the finger 
at the same time against its back, we are to cut from within 
outwards, prolonging the incision as far as we may judge 
necessary. In the same manner we are to proceed in re- 
gard to the inferior part of the wound ; beside these two 
incisions, which give the wound a longitudinal form, it is 
proper to scarify the parts along the course of the ball. This 
occasions a discharge of blood; and a draining of the fluids,. 
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If there be bands along the course of the ball, the finger 
will discover them, and enable us to cut them with the bis- 
touri. When the muscles are covered with aponeuroses, 
Ave should always cross them by incisions in different direc- 
tions, so as to prevent the strangulation of the subjacent 
parts, when the limb becomes swollen and enlarged. If ne- 
cessary, we may cut the hodies of muscles ; but we should 
avoid large vessels and nerves, lest we deprive of their 
nourishment the parts below the incision. Smaller vessels 
and nerves may be divided if necessary. In every case, the 
incision should be of equal length within and without, lest 
the muscles, by swelling, press out the integuments, and form 
a kind of hernia, which may become very troublesome. 
If a hall pass through a limb, the wound must be unbri- 
dled on both sides, so that the finger may be freely intro- 
duced at each orifice. When the apertures are very near 
each other, we may cut both sides at once, if the structure of 
the part will admit of it. 

It is hardly possible to determine the proper extent of the 
incisions since it varies according to the size of the wound, 
the parts which it affects, and other circumstances : much 
must be left to the judgment of the surgeon. In general 
the largest incisions are required for the most fleshy parts, 
and those which are covered by strong aponeuroses, and 
especially those which are attended with fracture of a bone, 
or which contain foreign bodies. In this last case, the more 
deeply the foreign bodies are situated, the greater must be 
the extent of our incisions, unless the particular structure 
of the part forbid. If the wound be straight, the incisions 
must extend equally on each side, but if it be oblique, that 
incision must be the longest which most nearly coincides 
with the course of the ball. 

Hemorrhage, which sometimes takes place at the mo- 
ment of a gun-shot wound, is useful, if it be moderate ; but 
if it be great, it may kill the patient, or exhaust him to 
such a degree as to render his cure impossible. The first 
object, therefore, is to make ourselves master of the blood, 
by placing a tourniquet on its principal artery, or by com- 
pressing it by means of an assistant. Afterwards, if the 
artery he deeply seated in the parts, it must be laid bare, 
and tied. This compresses the artery alone, and is prefer- 
able to every other means, and especially to cramming the 
wound with lint, which would occasion an excessive and 
dangerous degree of inflammation. Nevertheless, when the 
ligature is impossible, we are obliged to have recourse to 
compression. We must then ascertain exactly the situation 
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of the orifice of the vessel, and place a piece of agaric upon 
it — cover this with another, and retain them by graduated 
compresses, so that the rest of the wound may not be pressed 
upon. In applying this apparatus, we must take the preeau- 
tions necessary to prevent it from being displaced, if the 
patient is to be transported. 

When the wound is unbridled, we must ascertain, if pos- 
sible, whether the ball, or any foreign substance, remain in it 
afterwards. It too often happens, that, despising this pre- 
cept, the surgeon makes useless and painful searches, when 
it would have been easy, with a little care and precaution, 
to have known with certainty that no extraneous body re- 
mained. 

From what has been said, it is easy to coneeive that it is 
important to attend strictly to the circumstances and the 
actual state of the wound, in order to throw all possible 
light on the case. We should, therefore, consider if the 
ball have not escaped from the wound after having struck 
against a bone, or by its own weight, when it has not had 
force enough to penetrate to a certain depth. We have seen 
an instance of this kind in a small girl, who received a 
pistol-ball at the anterior part of the thigh. We could not 
find the ball ; notwithstanding this, the wound was not deep, 
and it soon healed. No one knew what became of the ball, 
till it was found in sweeping the room where the accident 
happened. It had escaped from the wound, as the child 
was crawling across the room to lind assistance. 

We should examine with care the garments of the patient, 
as well to know what substances the ball may have carried 
before it into the wound, as to see if the ball itself be not 
among the clothes. It often happens that the clothes 
arc carried, Irefore the ball, a considerable way into the 
body without being broken, and on drawing them out of the 
wound the ball is extracted. Pare drew out a ball, which 
Jiad penetrated the thigh of a soldier very deeply, carrying 
before it a part of a pair of silk breeches, without tearing 
them. Bordenave saw the same thing iu a gun-shot wound 
of the lumbar regions, with fracture of two of the transverse 
processes of the vertebra?. He searched for the ball a long 
time in vain ; at length he found it adhering to the shirt the 
patient had just pulled off. After penetrating the coat and 
waistcoat, it had carried part of the shirt into the wound, 
without going through it. 

When all the circumstances of a wound lead to the belief 
that the ball, or some other foreign substance, is lodged ia 
it, we should, in the first place, assure ourselves of the pre- 
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•senee of this body, and of the place it occupies. With this 
view, the part should he placed, as nearly as possible, in the 
same situation in which it was at the time of receiving the 
injury. By this means, when the wounding body has fol- 
lowed its primitive direction, we greatly facilitate its ex- 
traction. 

To discover a ball, we must not, however, examine the 
part in one situation only ; for it is impossible to calculate 
on the deviations which may have been given to it, by a 
bone, a tendon, or even a muscle strongly contracted. On 
the contrary, we should vary the position of the part, taking 
into view its structure and motions. 

We should also carefully explore the parts adjacent to 
the wound, and opposite to it, for the ball sometimes is found 
directly below the skin ; nor should we neglect to feel, with 
great care, every part of the wound, and to compress it in 
every direction, and especially in that in which it appears 
most probable the ball is lodged. This is the best that we 
can do, since it is impossible to know what course the ball 
may have taken. 

When these endeavours do not discover the foreign body, 
we must feel for it, by passing the finger into the wound. 
This is the best sound we can use ; we ought, indeed, to use 
no other, except when the wound is too deep for it to touch 
the bottom, and when the hand, strongly pressed against the 
opposite side, cannot shorten the wound enough for this pur- 
pose. It is right to move the finger about in the wound, as the 
ball is sometimes discovered in this way. The sound which 
should be used when the finger does not answer, ought to 
be of some size, lest it make a false route ; and flexible, 
that it may easily take the course of the wound, should it 
be tortuous. 

But in every case when the foreign body has been laid 
bare, before we proceed to extract it, we should ascertain 
precisely its situation, nature, form, and the size of the 
opening which it will be proper to make for its discharge ; 
what are the obstacles which oppose its extraction ; and 
what parts must be spared, and what must be sacrificed. 
Thus we shall form a sound judgment of the possibibty 
and the necessity of the extraction which is to be per- 
formed whenever the presence of the foreign body will 
occasion more injury than its removal. These circum- 
stances often impose upon us the necessity of leaving balls 
in wounds, and sometimes oblige us to take them away at 
anv rate, even at the risk of the loss of the part, or what 

2fc 
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is more, the life of the patient, when its remaining in the 
wound would inevitably prove fatal. 

"When the extraction of a ball is deemed necessary and 
proper, it should be done as soon as possible after the 
wound. If we defer it, tumefaction and inflammation come 
on, and the extraction cannot then be attempted without the 
utmost danger. When, therefore, the ball has not been 
extracted immediately, and inflammation has already super- 
vened, we must wait until suppuration be well established. 
Sometimes nature alone casts off the offending bodies, whose 
extraction has been neglected, or tried without success ; but 
there is great danger in trusting to this, for the foreign 
body is apt to create alarming symptoms, which are quelled 
only by its extraction. In this case, we should try every 
resource to get rid of it— make new incisions, if the for- 
mer have been insufficient, and obtain a passage to the of- 
fending substance, if it be possible. 

The extraction of a ball, or any other foreign body, may 
be made through the place of its entrance, or by a counter- 
opening. In general, we should take the shortest course, 
unless the structure of the part present obstacles. In this 
case, we must take not the shortest, but the safest route. 

A counter-opening is necessary, 1st. When the foreign 
body has passed the centre of a limb, and approached the 
opposite side. 2d. When the wound is so deep that it is im- 
possible to carry the dilatation down to the foreign body ; 
or, if superficial, when the necessary incisions would in- 
tersect important parts, and especially blood-vessels. 3d. 
When the tortuous course of the wound, the change in the 
position of the vessels, or the swelling prevents us from 
finding the course of the ball, or distinguishing it through 
the skin and flesh. In all these cases, we must cut down upon 
the foreign body, and give two openings to the wound, the 
communication between which affords a ready discharge to 
the eschars and pus. But, before making the counter- 
opening, it is necessary to ascertain, as exactly as possible, 
the situation of the ball ; or, at any rate, to be able to cut 
down to some part of its course. 

The mode of making a counter-opening varies, according 
as the ball is immediately under the skin, or situated so- 
deeply that it cannot be felt. In the first case, in place of 
cutting on the ball, which cannot be done without pushing 
it further down, and without the bistouri's being liable to slip, 
and causing a broken and incomplete wound, we should draw 
lan the integuments, so as to make the incision at a single 



Of Wounds. 187 

Stroke. In the second ease, the integuments are to he 
stretched between the thumb and finger, in a direction per- 
pendicular to that in which the incisions are to be made ; 
we are then to cut, to a convenient extent, through the skin 
and other soft parts which cover the ball. 

We should seldom succeed in extracting balls and other 
foreign bodies, if we did not previously enlarge the opening 
of the wounds, by incisions made in the manner we have 
described. 

When the incisions are completed, the first attention 
which is necessary before we proceed to extract the ball, is 
to recollect the disposition and structure of the parts con- 
cerned. We should place the part in a position similar to 
that in which the wound took place. This rule is of great 
importance, and experience has often proved its utility ; it 
is, however, subject to some modification*. Thus we should 
sometimes relax the muscles, to prevent them from binding 
*he ball, either by pressing it against a bone, or between 
the muscles themselves ; sometimes we should make them 
contract, so as to dislodge the ball, and to offer such resist- 
ance as to prevent its being pushed before the forceps. 

When the part is conveniently placed, we are to proceed 
to extraction. If the ball be not deep, it may be removed 
by a finger, together with any piece of cloth or wadding 
which it has carried before it ; but we can seldom succeed 
■with the fingers alone ; we are obliged to have recourse to 
instruments, which should vary according to the structure 
of the parts in which the ball is lodged, the part it occupies, 
and the manner in which it is fixed. 

When it is too deep to be seized with the fingers, and is, 
at the same time, free and moveable in the soft parts which 
enclose it, we may employ a scoop, which is terminated 
by a button ; such as is used, in the operation of lithotomy, 
4o scoop up the fragments of a stone. This answers the 
purpose perfectly well: the ball is brought out, by push- 
ing it against one side of the wound ; and we seldom fail to 
succeed in this way, especially if the finger can be carried 
into the wound, so as to place the ball in the hollow of the 
instrument. But this instrument cannot answer, if the ball 
be much flattened, very large, or near a cavity into which it 
is liable to fall. 

The scoop is to be held like a writing-pen, and to be pas- 
sed gently into the wound until it reach the ball ; it is then 
to be pressed along one ofits sides, and withdrawn. 

M. Thomassin has constructed a scoop, which is more 
easy of application, and more effectual than the ordinary 
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instrument. It is one of the best instruments which could 
be devised for the extraction of balls. It is formed of two 
branches, which slide upon each other by means of a 
groove. That which, properly speaking, is the body of the 
instrument, is eight inches long ; at one of its ends is a kind 
of spoon, which is deep enough, and sufficiently curved to 
contain and hold the ball : the other end has two rings, one 
on each side, to receive the fingers; it is hollowed at its 
anterior and concave part, the other branch is exactly of 
the same length of the first, with the exception of the ring 
at its extremity ; it is fitted to the groove of the other : 
its point is cut into an edge, so as to correspond to the edge 
of the seoop, which is received into a groove near its 
edge. This groove prevents the branch from going far-' 
ther from the scoop. The biseau is intended to enter into a 
ball, so as to retain it in a spoon. A screw passes through 
this branch, a little below the rings, the ends of which 
pressing against the branch of the biseau, serve to fix it 
•when necessary. This branch is graduated on the convex 
part of the other ring, so that the operator is able to judge of 
the size of the ball when it is in the spoon of the instrument. 
The two branches being united, are introduced to the bot- 
tom of the wound, and held like a pen. When the ball is 
touched by the end of the scoop, it is clenched, and the 
Jjiseau is raised about an inch. The biseau is fixed at this 
height by half a turn of the screw. The scoop is then 
opened to receive the ball, and is easily passed along its 
side. When the ball is felt in the scoop, the instrument is 
to be used so as to dislodge the ball from the parts around 
it j half a turn of the screw then sets the biseau at liberty, 
and it is to be pushed upon the ball, by placing the thumb 
of the left hand in the ring, while the middle and index 
finger act upon the scoop. We may pass its point into the 
ball, by strong pressure, or a turn of the screw. We are 
now sure of our object; however, we must not draw out the 
ball with violence, but, on the contrary, extract it very 
carefnlly. We consider this the best instrument which has 
been devised for the extraction of balls. 

When we think it will not answer, we may employ the 
forceps. That of Percy is the best. The whole length of 
the instrument is thirteen inches ; that of the branches, 
six inches. Each is terminated by a kind of claw, the edges 
of which are thin, united within, and moderately hollow. 
They are joined by two plain surfaces, which do not in- 
crease the size of the instrument ; so that we may pass in 
the instrument as far as we please. They are kept together 
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by a kind of turning-hinge, which enables us to separate 
them, or to introduce them successively. Mr. Percy has 
contrived this instrument, so as to make it answer the pur- 
pose of a scoop. An engraving of it may be seen in a work 
of this celebrated surgeon, called, " The Army Surgeon's 
Manual," which we cannot too strongly recommend to our 
readers. 

The forceps is to be used in this manner: The finger 
being introduced into the Avound, and the forceps closed, 
they are to be slipped along it down to the ball, which is to 
be seized, while, at the same time, we avoid comprehending 
any membrane, nerve, or blood-vessel ; and the instrument 
is to be withdrawn with a slight lateral motion. But if the 
ball cannot be reached with the finger, it must be pressed 
to the opposite side by an assistant. This pressure not only 
brings it nearer, but renders it immoveable. Though we 
be able to feel it only with the forceps, we may, nevertheless, 
take hold of it with caution. When it is engaged in the for- 
ceps, we must study its position, and withdraw it with as 
little force as possible. 

When the wound is very deq>, and incisions cannot be 
carried quite to the bottom, — when the ball is near a cavity 
or articulation, into which the slightest force may throw it, 
the branches of the forceps must be introduced separately. 
We begin by placing one of the branches by the side of the 
ball, and hold it there until the other branch is introduced, 
when it is to be extracted as before. When the ball is 
covered with cellular tissue, it may be forced by the nail at 
the end of the forceps. 

If the ball have carried before it pieces of garments, 
money, part of a watch, or button, they are to be extracted 
in the same way as balls, either with a finger, a scoop, or 
forceps, according to their form, their size, and their situa- 
tion : sometimes they are nearer the orifice of the wound, 
and sometimes lower down. If the bone be fractured, its 
splinters are pushed before the ball. They require to be 
extracted. Sometimes pieces of linen, cloth, or paper, ad- 
here to the sides of the wound, and elude the strictest 
examination. 

When a ball is wedged in the substance of a bone, its ex- 
traction requires a process very different from that we have 
detailed. When it is not buried in the bone, and the edges 
of the opening it has made are broken, it is easy to move it 
with an elevator, and take it out ; but, in other cases, there 
would be danger of pressing the elevator into the medullary 
canal of a long bone, or into the cavity of a flat bone. In this 
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case, we must have recourse to a ball-extractor. This in- 
strument, which was formerly so much employed, is now 
limited in its use to the case of which we are speaking 
Mr. Percy's ball-extractor, which is best, is six or seven 
inches long-. 

The ball- extractor is of no utility where iron, copper, 
glass, stone, or flattened balls of lead, are strongly wedged 
in the bone. In such cases, we must have recourse to the 
trepan. When we trepan a bone, in order to extract a ball, 
we sometimes cut around it with a large trepan ; and when 
we have penetrated to a sufficient depth, we endeavour to re- 
move the part with the ball enclosed in it. Sometimes we 
make, at the side of the ball, with the perforator, a hole 
large enough to admit the end of an elevator, so as to 
force it out. Each of these methods has its advocates, each 
may be successful in skilful hands ; but the last alone is 
applicable where the ball is very large. 

It may happen that the ball, not having passed through 
the whole thickness of the bone, forms a tumour on the 
opposite side : we should then make a counter-opening for 
the trepan. For this purpose, it is necessary to cut through 
the soft parts down to the tumour ; and if the bone which 
contains the ball cannot be taken out with a strong forceps, 
or a cock's-comb saw, we must use the trepan, and push the 
ball through the opposite side. 

Splinters of bone may be extracted with the forceps or 
fingers ; but they should not be removed, unless they be en- 
tirely detached, or so much so, that they cannot re-unite to 
the adjacent parts. In this last case, we should carefully 
cut the bands by which they adhere. The splinters which 
we do not remove, should be carefully put in their places, 
so that they shall not prick tender or nervous parts. Some- 
times these splinters re-unite to the bone from which they 
have been separated ; at other times they are detached by 
suppuration, and are easily removed. 

Foreign bodies are sometimes so concealed in wounds 
that they cannot be discovered. We should then wait until 
some circumstances make known the places of their situa- 
tion. When their presence is ascertained, it is sometimes 
more difficult and dangerous to extract them, than to let 
them remain. In every case, we should defer their extrac- 
tion until suppuration renders them moveable, and places 
them in a more favourable position ; or else let them alone 
altogether, without disquieting ourselves, as daily experi- 
ence proves, that it is far better to leave a ball at the bot- 
tom of a wound, than to extract it with violence* It ha^ 
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been thought that balls, Avedged in a bone, formed an ex- 
ception to this rule ; but halls have been known to remain 
in bones without the least inconvenience. It must he con- 
fessed, however, that these are rare eases. 

Having unbridled the wound, arrested the hemorrhage, 
and extracted foreign bodies, we should apply a suitable 
dressing, and combat the circumstances as they rise. 

In the first place, the wound is to be filled with soft lint, 
to be wet with a solution of the muriate of soda, or the 
acetite of lead, and compressed by a loose bandage. Spiri- 
tuous applications, formerly so much used, are injurious, by 
the contraction and irritation they occasion, which delay the 
process of suppuration. 

"When the swelling is moderate, it terminates in suppura- 
tion ; when very severe, it causes gangrene, or extensive 
abscesses, which may prove fatal. The iirst object, then, of 
a surgeon should he, to prevent too great inflammation, and 
to diminish it when it comes on. For this purpose, low diet, 
bleeding, and cooling drinks, are to be used according to 
circumstances. 

The diet should be diluting and cooling : solid food and 
wine must be prohibited, unless the patient be very delicate, 
or worn down by fatigue, as is frequently the case with 
wounded soldiers. 

The bleeding must be repeated, according to the extent of 
the wound, the age of the patient, his strength, and the se- 
verity of the symptoms. We must abstain from it entirely, 
if the patient have lost much blood, or if he be exhausted 
by any other cause, or if there be general commotion and 
stupor. In these two cases, far from diminishing the strength 
of the patient by bleeding, we should endeavour to repair it 
by broths ; and, in the third, we should endeavour to rouse 
the vital principle, by cordials and volatile spirits. 

In all cases of gun-shot wounds, the state of the first pas- 
sages demands particular attention ; and when the stomach 
is full of food at the moment of the wound, or there 
are indications of saburra, we should administer an emetic 
of the tartrite of antimony. If we fear that the shock 
of the vomit would be injurious, as in eommmutive frac- 
tures, large wounds in the head, Ace. we should endeavour 
to supply the place of an emetie by injections and diluents. 
If the stomach and intestines be sureharged with alimen- 
tary matters, the fever will be protracted, and may even 
change to a bilious or putrid fever. Soldiers especially re- 
quire to be evacuated soon after they are wounded. Most 
soldiers, in consequence of the fatigue they undergo, are 



1.9.2 Boyer's Surgery. 

disposed to diseases ; often, at the moment they are wound- 
ed, their stomachs are full of unwholesome food, which 
frequently give rise to bilious fevers. This may be pre- 
vented by the timely administration of an emetic. 

These means do not always prevent an attack of fever, 
but the\ frequently do. In those cases it is proper to 
conjoin with antimonial drinks, blisters, vinous lemonade, 
or even pure claret ; and bark, when the prostration of 
strength is excessive. This last remedy possesses, in a very 
high degree, the power of giving tone to the solids, of 
strengthening the stomach, of preventing fever, and bring- 
ing on healthy suppuration. It seldom disappoints the prac- 
titioner, who precedes the use of it by the administration of 
aii emetic. 

In cases of simple gun-shot wounds, which afFeet only the 
soft parts, the tumefaction is generally moderate ; and when 
the eschars are detached, the patient may take a little solid 
food ; the quantity of which is to be gradually augmented, 
while the strength of the patient is supported by bitters and 
wine. 

When the bones are fractured, we may expect a copious 
suppuration. We should, therefore, endeavour to moderate 
it, by the use of low diet, cooling drinks, and copious bleed- 
ing. If the nervous system be irritated, we may administer 
Hoffman's drops, syrup of poppies, or tincture of opium, 
or other sedatives ; but when the inflammation has sub- 
sided, and suppuration is well established, we should sup- 
port the strength of the patient by a mild and nourishing 
diet, by a little wine, and, above all, Peruvian bark, the 
effects of which are excellent when patients are exhausted 
by long-continued suppuration. It should be given in very 
large doses. 

As to topical applications, nothing answers better, during 
the first days of the accident, than a solution of salt in 
water. This is a powerful resolvent ; it dissipates the 
ecchymosis, and frequently prevents the appearance of gan- 
grene. Afterwards, the choice of topical remedies must be 
regulated by the nature of the congestion. If it be owing 
to stupor of the part, it is soft, flaccid, and doughy, and 
often terminates in gangrene. In such case we should en- 
deavour to rouse the vital principle by spirituous and tonic 
applications ; such as a strong decoction of bark, or ammo- 
nia, cataplasms of the four discutient powders, powders of 
aromatic plants boiled in red wine, with one third brandy, 
&c. But if the tumefaction depend upon the irritation of 
the nervous parts ; if there be tension, heat, and pain, we 
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should have recourse to emollient anil anodyne applications; 
the wound should be dressed with simple ointment, and co- 
vered with compresses wet with an emollient decoction, or 
with a poultice. 

These applications, especially the poultices, diminish the 
pain, irritation, and tension, and favour the establishment 
of healthy suppuration ; but they are not proper after this 
effect is produced, for they would relax the granulations, 
render them soft and spongy, and retard the euro of the 
wound. If this state of the parts do occur, we must have 
recourse to stimulating and tonic applications; and if these 
do not succeed, to moderate pressure, provided it be practi- 
cable. 

Hemorrhage which arises from the separation of the 
eschars, requires great penetration, vigilance, and anato- 
mical knowledge on the part of the surgeon. If there be 
large vessels near the wound, he ought to watch the patient 
from the ninth to the twelfth day. and be particularly on his 
guard at that period ; a tourniquet, if possible, should be 
placed on the limb, and some intelligent person should be 
constantly at the patient's side, to tighten it, until the arrival 
of the surgeon. Secondary hemorrhage is very serious, 
because the swelling of the part renders it very difficult to 
apply either compression or a ligature. The last of these 
means is altogether preferable, and should be applyed at 
any rate, when the blood proceeds from a large artery. 
When it is impracticable, and the artery is of moderate 
size, we are obliged to use compression. This is best done 
by pressing, with the finger of an assistant, agaric against 
the bleeding vessel, until the hemorrhage be effectually 
arrested. 

Gun-shot wounds are particularly liable to the complica- 
tions of wounds, of which we have already spoken. 

When the eschars are separated, and healthy suppuration 
is established, the wound becomes a simple one, and must be 
treated as such. 

Gun-shot wounds may be divided into two classes : those 
which affect the soft parts alone, and those in which a bone 
is injured. 

In the former case, there is sometimes only one opening, 
sometimes there are two. In the lirst case, it is presuma- 
ble that the ball remains in the wound; however, before 
we proceed to search for it, we should examine carefully 
the garments of the patient, in which it is sometimes found. 
The unbridling of the wound facilitates the extraction of 
foreign bodies. When this is effected, the wound is to be 
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gently filled with lint, and the limb enveloped in compresses 
wet with a solution of salt and water. In two or three 
days, poultiees are proper. 

When there are two openings, it is probable that no fo- 
reign body is lodged in the wound ; however, this is not a 
certain conclusion, since the musket may have contained seve- 
ral balls, and may, moreover, carry in pieces of the clothes, 
&c. which do not pass out with the ball: it is, therefore, 
proper, in such cases, to make a very careful examination. 
For this purpose it is necessary to cut at both ends of the 
wound quite through it, so that the fingers may pass freely 
from one side to the other. 

Some practitioners have employed setons in such cases, 
but they are very useless and injurious. The proper treat- 
ment is, to introduce, very gently, lint into the wound, and 
to cover the limb with compresses wet with a solution of 
salt and water. 

When a bone has been severely bruised it will probably 
exfoliate, and we should prevent the wound from healing 
until this tedious process is accomplished. We know of no 
remedy which accelerates it. If the internal membrane of 
a bone be like to suppurate, acute and fixed pain will be 
felt in the bottom of the wound ; its lips will become ex- 
tremely sensible, the granulations flabby, fever will super- 
vene, and pus run along the bone below the periosteum. 
In this case it is proper to trepan the bone, so as to give 
vent to the matter. If the depth of the bone render this 
impracticable, we must amputate. 

In severe gun-shot wounds the first thing for the surgeon 
to determine is, whether he should amputate immediately. 
In the following cases amputation is indispensable. 

I. Where a limb is entirely or almost separated. 

1st. If we consult experience, we shall learn, that most 
persons die that are so seriously injured, when amputation 
is not performed, and that of the small number which es- 
cape death, most of them attain very imperfect cure after 
a great length of time. 

2d. The wound, by its irregularity, its extent, the num- 
ber of parts which have been deadened, the split and splin- 
tered bones, the general shock which the limb has sustained, 
and especially that of the joint immediately above the wound, 
is necessarily followed by a train of very dangerous symp- 
toms. 

3d. What reasoning makes plain, daily observation con- 
firms; for extreme inflammation and gangrene are almost the 
necessary result 5 or perhaps an excessive suppuration, con- 



Of Wounds. 195 

vulsions, delirium, or even tetanus ensues. If the wound 
be near an articulation, matter collects within it. If the 
patient escape all these accidents, he remains with a de- 
formed, painful, and useless stump, which is frequently 
covered with incurable ulcers. 

There can be no doubt of the propriety of amputation in 
these cases. It should always be performed through sound 
parts. If the wound be near a joint, we should amputate 
above it. 

II. When one or both bones of a limb have been broken, 
and the soft parts are jammed, contused, and torn, in such 
a way that gangrene, or very violent inflammation must 
result, and become probably fatal to the patient ; or if the 
principal artery of a limb be opened, and cannot be tied, all 
attempts to preserve the limb would be alike contrary to the 
rules of surgery and the dictates of humanity. 

It must, at the same time, be confessed, that gun-shot 
wounds, with extensive fracture of the bone, and enormous 
contusion and laceration of the soft parts, have done well 
without amputation. In the Memoirs of the Royal Academy 
of Surgery, Boucher relates several such cases; but sur- 
geons have often to repent that they have not amputated. 
D We cannot undertake to decide, in an absolute manner, 
the cases in which amputation is proper, and those in which 
we should trust our patient to the resources of nature ; we 
shall offer some considerations, however, which may aid the 
young practitioner in these difficult cases. 

1st. To avoid amputation in these instances, it is neces- 
sary to make large and deep incisions indiscriminately in 
every direction, in order to extract the splinters and other 
foreign bodies. Now, those incisions are quite as dangerous 
and painful as amputation itself. 

2d. These incisions, and all the other assistance of art, do 
not generally preserve the patient from severe inflammation, 
gangrene, and death. 

3d. Most of those who escape this first class of accidents, 
die in consequence of the absorption of the pus, or by the 
long-continued pains, want of sleep, and copious suppura- 
tion, unless we prevent this fatal termination by the opera- 
tion we at first rejected. 

4th. The broken part of the bone, or bones, may be large; 
the extraction of scales may leave between the ends an in- 
terval too great for the re-establishment of their continuity. 
In such a case, the limb would be a burthen to the patient. 

5th. Moreover, it is certain that a cure is never effected 
until after a very long time, commonly several years; and-. 
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even then, an incurable fistula frequently remains; often- 
times the limb is atrophous and deformed ; generally less 
useful than an artificial limb. We might add to these con- 
siderations, the necessity of transporting the wounded in 
rough carnages. 

Amputation being judged indispensable, ought it to be 
performed immediately, or to be deferred ? This question 
was formerly agitated in the Royal Academy of Surgery, 
which proposed a double prize, that was bestowed on Fauiv, 
in 1756. This author decided against immediate amputa- 
tion. " We must wait," said he, " until the symptoms mo- 
*' derate, if we expect success." Boucher, on the contrary, 
contends that amputation should be performed as soon as 
possible. All great surgeons of the present day have de- 
cided with Boucher, and their practice is founded upon the 
following considerations : — 

1st. It has been objected, that amputalions, performed 
immediately after the accident, are almost always fatal, be- 
cause, say they, the patient is disturbed and agitated by the 
shock he has just received ; but this objection falls of itself, 
since the patient is always in a state of stupor and insensibi- 
lity, which spares him part of the pain of the operation ; 
and the operation itself substitutes a simple wound for a 
great extent of contusion and laceration which the patient 
lias received. 

2d. Supposing, however, sufficient lime have elapsed since 
receiving the wound, for the shock and stupor to have almost 
subsided, and the irritation of the nervous system have already 
appeared, without doubt this irritation would be augmented 
by the operation ; but this irritation may be opposed by anti- 
spasmodics and sedatives; the sensibility may even be dead- 
ened by narcotics. 

3d. The superabundant force of the patient, and the vio- 
lent inflammatory state consequent upon it, are not obstacles 
to ampliation : the one may be diminished, and the other 
prevented, by bleeding during the operation, and the subse- 
quent use of emetics. 

4th. It is evident, by immediately making the amputation, 
the patient is saved from long suffering, and all the compli- 
cations generally attendant on wounds of this kind, and 
which frequently cause death. 

5th. It is not less evident that, by delaying the operation, 
the numerous and serious accidents will not be less than by 
immediately performing the operation. In vain it is pre- 
tended to save the patient from pain ; those he experiences 
are longer, and not less acute than those caused by the am- 
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putation, and the irritation of the nervous system is not less 
excited. It is, therefore, indispensable, as we have already 
«aid, to amputate as soon as possible. In faet, it is necessary, 
as well for the extraction of foreign bodies as to unbridle 
the wound, to make extensive and profound incisions, often 
as painful as the amputation itself, and not less capable of 
adding to the already existing irritation; beside, notwith- 
standing these incisions, there is always an excessive in- 
flammatory swelling, frequently followed by gangrene; so 
that almost all the wounded perish in the first period of tbe 
disease, and those who remain are exhausted by suppura- 
tion, while waiting a painful and uncertain operation that 
has become indispensable, to rid them of a limb which can- 
not be preserved but at the expense of their lives. 

6th. If, to all these considerations, we add, that almost 
all the wounded that have a limb fractured, must be trans- 
ported several leagues on carts or waggons, the jolting of 
which pushes the points of the fractured bones against the 
flesh, causes excruciating pain, and augments the irrita- 
tion, so that the inflammatory swelling becomes excessive, 
gangrene almost inevitable, and death certain, — it will, 
doubtless, be proved, that always, when possible, amputa- 
tion should be immediately performed. 

The observations of Faftre, inserted in the Memoirs of 
which we have been speaking, are not a sufficient reason for 
preferring delayed to prompt amputation, when the preser- 
vation of the limb is judged impossible. But, when it is im- 
possible to give the necessary help to the patient immedi- 
ately, or a short time after the accident, and the inflamma- 
tion has come on, with considerable fever, and a hard and 
frequent pulse, recourse ought not to be had to amputation ; 
it would augment the disease, and might cause the death 
of the patient. In this case we must temporize ; bleed the 
patient according to his strength, and the nature and ten- 
dency of the wound ; take out the splinters, and other 
foreign bodies that are easy to extract, and wait the ef- 
forts of nature. Finally, if gangrene take place, never per- 
form the operation until nature has formed the line between 
the live and dead flesh. Thus, then, in gun-shot wounds, 
when it is judged impossible to preserve the limb, amputa- 
tion ought to be immediate, if the primary accidents be not 
already developed. 

It is true, in following the principles we have laid down, 
we risk depriving the patient of a member, that might be 
preserved by deferring the operation ; but this consideration 
©tight not to prevent it ; for. in not immediately amputating 
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when die case required it, for a few limbs saved, many 
patients would perish, whose lives would have been pre- 
served by immediate amputation. 

When a wound has been made by a musket-ball, and it is 
not necessary to transport the patient, and the preservation 
of tiie limb is worth attempting, we are to begin by enlarg- 
ing the place of the entrance and exit of the ball, provided 
it have come out, by incisions above and below, and extend- 
ing to the fractured bone; it is better even to carry them 
somewhat beyond the fracture, in order to decide if the 
splinters can be maintained in such a position as will give 
them a probable chance of uniting. Those which do not 
appear susceptible of re-union should be extracted. The 
incisions can hardly be too large. After having enlarged 
the orifices made by the ball, we should study to place them 
in such a situation as will afford a ready exit to the pus. 
For this purpose, a counter-opening is sometimes necessary 
to be made in a depending part. 

The limb is now to be placed as in case of compound 
fracture ; the wound is to be gently filled with dry lint, and 
covered with compresses wet with a resolvent fluid ; Seui- 
tct's bandage and splints are to be applied moderately tight. 
The next day the apparatus is to be removed, and all the 
lint is to be taken away that can be easily detached ; and 
upon that whieh remains adhering to the wound, are to be 
placed small dossils covered with simple cerate, and, over 
all, an emollient poultice. The following days, the dressing 
is to be changed every twenty-four hours. When the bone 
is surrounded by large masses of flesh, we must be careful 
not to separate them too far by the interposition of lint, be- 
fore suppuratiou has drained the parts, and facilitated the 
extraction of all the detached pieces of bone ; at the same 
time, the patient must be put upon very low diet, be bled 
according to circumstances, use cooling drinks and anodyne 
applications. 

In spite of the best efforts of art, gangrene sometimes 
ensues. If it reach the trunk, the patient dies about the 
seventh or eighth day after the accident, sometimes earlier ; 
if, however, the gangrene be coniined to a limb, and extend 
deeply, amputation must be performed as soon as the line of 
separation appears. 

The case of which we have spoken is rare. Most fre- 
quently suppuration comes on, and the inflammatory symp- 
toms subside, but still the issue of the case is doubtful. 

Although the pus be abundant, if of good quality, and if 
the granulations are firm and vermillion, there is reason to 
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hope the patient will recover in three or four months. The 
patient is to he supported hy bark, wine, and a generous 
diet. Sometimes the wound heals before the fracture is 
consolidated ; abscesses subsequently form, and splinters of 
bone, and other foreign substances, are discharged ; but it 
is more common for the wound to remain fistulous. The 
joints usually remain stiff for a long time. Motion may 
be restored, by pouring warm water, especially mineral 
water, on them, provided no muscle or tendon have been 
destroyed. 

But these cases do not always terminate so favourably. 
Sometimes abscess after abscess appears in different parts 
of the limb, the constant presence of pus prevents the bone 
from uniting, hectic fever and colliquative diarrhoea appear, 
and the patient sinks under marasmus. If matters seem to 
be taking this turn, in spite of our best endeavours, amputa- 
tion is then the only resource : fortunately it is a safe one, 
since we have little to fear from inflammatory symptoms. 

Besides simple wounds, or wounds with a fracture of a 
bone and considerable laceration of soft parts, the different 
bodies projected by gunpowder may produce a still further 
injury, viz. a contused wound, without apparent division of 
the skin, and even sometimes without change in its colour. 

It is now acknowledged, that this kind of injury does not 
depend, as was formerly believed, upon the percussion of 
the air, strongly impelled against the part by a cannon- 
ball ; the ball itself produces the contusion. A spherical 
body, moving with great velocity, may strike so obliquely 
as to cause an injury (and that without affecting the skin) 
proportioned to its mass, celerity, and the extent of surface 
on which it acts. Sometimes there is only a slight lacera- 
tion of the subcutaneous cellular tissue, and the small ves- 
sels which ramify through it. The blood which flows from 
these vessels, causes an ecchyrnosis, more or less extensive ; 
•r, collecting into a mass, forms a soft, circumscribed tu- 
mour. These injuries mostly arise from cannon-balls, which 
occasion very great contusion. In most cases, the muscles 
are bruised, torn, and reduced to a jelly : their remains, to- 
gether with those of the vessels and nerves which passed 
through them, as well as the fluids they contained, and 
those which are brought from all parts, form, under the 
teguments, a collection of matter, which resembles very 
thick lees of wine. 

In other cases, the disorder extends so far as to lay bare 
the bones, and to deprive them of their periosteum ; and 
even sometimes the strongest of the bones, as the femur and 
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humerus, are broken and ground to powder. These effects 
are thus to be explained. 

When a spherical body, moving with great velocity, 
strikes the skin very obliquely, this pliable membrane 
yields, and flics from the wounding body ; its internal sur- 
face is pressed against the subjacent flesh, which serves as 
a sort of cushion to it. Thus its tissue escapes uninjured ; 
but the soft and flexible flesh, pressed against the bard 
bones, receives the whole shock, and is more or less bruised 
and lacerated ; and if the ball touch the limb by a small 
surface, and move with great momentum, it almost always 
fractures the bone. 

The curative indications of contusion, without breach of 
surface, vary according to the violence of the accident. In 
the first case of which we have spoken, that is to say, when 
the subcutaneous cellular tissue remains unbroken, we may 
hope to discuss the ecehymosis, or collection of blood, by 
the ordinary resolvents ; but when the muscles are torn, 
and reduced to a jelly, and the tumour formed by the de- 
struction of these organs, and by the effused fluids, is large, 
circumscribed, soft on the centre, and elastic at the circum- 
ference, it must be opened without delay. The wound which 
results from the opening, must be treated like any other 
suppurating wound. Certainly, in this ease, we should lose 
precious time, if we waited for the tumour to dissipate, and 
the delay might give rise to serious consequences. When 
there is fracture without any external wound, it comes 
under the head of Gun-shot Wounds, with fracture of the 
bones ; of which we have spoken. 

What we are going to say of gun-shot wounds applies to 
those of the extremities ; but as they also affect the large 
cavities, and injure internal organs, they offer peculiarities, 
which we shall treat of hereafter. 



ARTICLE VI. 

Of Lacerated Wounds. 

This term is given to such wounds as are produced by the 
entire tearing off of a part of the body. Examples of this 
kind are not unfrequent : we find several such cases in the 
second volume of the Memoirs of the Royal Academy of 
Surgery. A finger, a hand, an arm, a leg, or even a shoul- 
der, may be torn off by a force which acts at a greater or less 
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distance than that which yields. A wound varies in its 
form and extent, according to the parts which have been 
torn off, and the manner in which the accident has taken 
place. It is easy to conceive, that no part of the body can 
be torn off without extreme tension of the muscles, tendons, 
vessels, &c. ; and as these parts are not capable of elon- 
gating themselves to the same degree, and as the force does 
not act equally upon all, it follows that, as they yield one 
after another, they form an irregular wound, with several 
angles. 

Lacerated wounds are rarely followed by hemorrhage, 
even if the part torn off, as the arm or leg, receive arte- 
ries of large size. The bruising of the arteiy, the unequal 
elongation of its fibres, the irregular rupture of its coats, its 
retraction (the neeessarv consequence of its elongalion and 
its elasticity), and the retraction of the muscles and other 
soft parts irregularly torn, are undoubtedly the causes that 
prevent hemorrhage in these kinds of wounds. 

The treatment of lacerated wounds is very simple. If 
there be flaps of flesh, tendons, or aponearoses, which pass 
beyond the surface of the wound, and cannot be re-applied, 
soas to unite by the first intention, or by granulation, they 
are to be cut off, in order to give the wound a more regular 
form, and thus to effect its speedy cicatrization. In other 
respects, the conduct of the surgeon must be regulated by 
the nature of the accident. Generally this sort of wounds 
must be healed by granulation. If there be hemorrhage, 
the bleeding arteries must be tied or compressed ; the 
wound is then to be dressed with dry lint ; the patient 
must be bled, and put upon low diet, according to the ex- 
tent of the injury. If inflammation supervene, it is to be 
treated by the ordinary means ; and when it is dissipated, 
and suppuration fully established, it is proper to proceed as 
in simple wounds. 
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ARTICLE VII. 

Of Wounds occasioned by the Bites of Animals', 

These are of three kinds : those caused by healthy ani- 
mals, by poisonous animals, and by rabid animals. 

Section I. Of Wounds made by healthy Animals. 

These are referable to the class of wounds made by punc- 
ture, contusion, or laceration. They are sometimes attended 
with serious consequences, which were long believed to arise 
from some malignity of the bite ; but they are to be attri- 
buted to the violent laceration and the severe bruising of the 
muscles, tendons, nerves, vessels, teguments, and even bones, 
particularly if the animal be large and enraged. Neverthe- 
less, the subsequent symptoms are not always in proportion 
to the size of the wound : there are examples of very small 
bites which have* been followed by excessive tumefaction 
and gangrene, without doubt occasioned by the pricking, 
puncture, and laceration of the nerves; while others, much 
larger, in which the flesh was rather cut and removed by 
the teeth of the animal, than mashed and torn, have healed 
without any bad symptoms. 

In the treatment of these wounds, the first indication is te 
prevent inflammation, and to combat it when it takes place ; 
for this purpose it is proper to employ emollients and ano- 
dynes, diet and bleeding, according to the nature of the 
case. "When the bones have been broken, we are to pro- 
ceed as in compound fractures. 

Section II. Of Wounds made by poisonous Animals. 

Of all the animals to the bite or sting of which the 
inhabitants of France are exposed, the viper alone is really 
venomous.* This reptile, which is often confounded with the 
adder, is rarely more than two feet long, and an inch in 
diameter; its skin, which is scaly and shining, is of a blueish 
ash colour, or reddish grey, very deep on the back, and 
lighter at the sides, with black spots of an irregular form, 
in regular order. 

The upper jaw of the viper contains two teeth, very dif- 
ferent from the others ; they are about three lines long, and 

* See note K 
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almost surrounded by a dense membrane, terminated by a 
ridge, frequently indented. They are curved, articulated 
to the jaw, moveable forwards and backwards, and turn 
back when the animal is quiet, and his mouth shut, but are 
raised when he opens it to bite. These hooked teeth are 
pierced by a canal which terminates at some distance from 
the point, upon the convex part, by a small opening. 

The canal is commonly filled with a transparent yellow 
fluid, which is the poison. This venomous liquor is sepa- 
rated from the blood by two glands, or rather by two col- 
lections of glands, one on each side of the head, situated 
at the anterior part of the sinciput, directly behind the globe 
of the eye, under the muscle which depresses the lower 
jaw ; so that this muscle cannot act without pressing upon 
them, and consequently facilitating the secretion of the li- 
quor they contain. A vesicle attached to the base of the 
first bone of the upper jaw, as well as to the extremity of 
the second, and which covers the roots of hooked teeth, 
forms the reservoir for this fluid. 

"When the viper is about to bite, he opens his mouth wide ; 
his two hooked teeth become raised up perpendicular to the 
lower jaw. When the bite commences, the poison is thrown 
into the teeth by the contraction of the muscles. 

The bite of the viper is soon followed by local and general 
symptoms ; but the former take place first. The patient 
experiences, at the moment of the bite, an acute pain, like a 
shot from a gun, whieh extends throughout the whole limb, 
and even to internal organs. Very soon the wounded part 
swells, and becomes red ; sometimes the swelling is confined 
to the neighbourhood of the wound, but more commonly it 
extends far, and soon affects the whole limb, and even the 
body. Frequently there distils from the wound a sanious 
fluid, and blisters are raised about it, as in a burn; but 
shortly afterwards the pain greatly diminishes, and is suc- 
ceeded by an edematous, doughy softness ; the part becomes 
cold, and the skin covered with a great number of livid 
gangrenous spots. The general symptoms quickly appear; 
the patient becomes anxious, respiration is difficult, with 
great weakness and copious cold sweats; the pulse is de- 
pressed, small, and irregular ; the eye is ghastly, and rea- 
son lost. Frequently vomiting comes on, with copious bili- 
ous discharges per anum ; cold sweats, and almost always 
universal yellowness, and severe pains about the umbilicus. 

The symptoms follow nearly the same course in all cases, 
with such differences only as depend upon the sensibility 
and temperament of the patient, the size aud anger of the 
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viper, the number of bites be lias made ; the depth of the 
wound, especially if in a part plentifully supplied with 
nerves, is likewise to be taken into consideration. In gene- 
ral, feeble, cachectic, pusillanimous persons, and those with 
full stomachs, are affected more promptly, and more seri- 
ously, than strong vigorous men, who look on danger with- 
out fear ; it is also remarked, that the poison of the viper is 
more active in summer than in spring. 

Moreover, whatever be the violence of the symptoms that 
accompany the bite of a viper, it is far from being so dan 
gerous as has been imagined : it is very rarely fatal ; and in 
cases in which it is so, death is produced by a large quantity 
of poison, several bites in the vicinity of vital organs, and 
the want of proper assistance. In cases of a single bite on a 
limb, patients usually get well without medical aid, but 
more slowly than they would with it ; and it is thought that 
the poison may impart a long-continued and serious impres- 
sion to the constitution. AVe are, therefore, not to neglect 
the due employment of the proper remedies. 

A number of nostrums have been employed for the cure 
of the bite of a viper. Every one of these, in the opinion of 
its advocate, has produced wonderful cures, and yet each 
has been successively abandoned for a later remedy. Most 
of these medicines, although possessed of opposite qualities, 
cure, or seem to cure, the patients ; of course, every person 
believing he has a right to cry up his specific. But the real 
cause of this pretended efficacy is, that the bite of a viper is 
very seldom fatal to a grown person. 

Without noticing the numerous specifics for the bite of a 
viper, we shall simply lay down the treatment which reason 
and experience have proved most efficacious. The means of 
cure are local and general. 

The local treatment consists in destroying the part where 
the poison has been deposited, and arresting the irritation it 
creates in the nervous system, and which appears to be the 
cause of all the symptoms. This may be effected by the 
actual cautery, or by caustic; but the last is most com- 
monly employed, because it is equally certain, and less 
alarming 10 the patient. Fontana prefers the kali purum : 
lie is convinced, by a great number of experiments, that it 
is truly a specific ; but any caustic will produce the same 
effect, which destroys the reservoir of poison. Liquid caus- 
tics are now generally preferred; such as the liquid muriate 
of antimony, sulphuric and nitric acids, because they act 
more quickly, and penetrate more certainly to the bottom of 
the wound. 
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When a person lias been bitten by a viper, and no very 
urgent symptoms have appeared, a piece of thin pointed 
Mood is to be dipped into a liquid caustic — the muriate of 
antimony in preference ; the point is to be introduced into 
ihe bite ; a dossil of lint, aB large as a pea, is then to be wet 
with the same, and kept applied to the wound with sticking- 
plaster. This will be sufficient in the great majority of 
eases. The muriate of antimony quickly produces an eschar, 
which includes the poison, and arrests at once the local irri- 
tation and the general symptoms consequent upon it. But 
when the symptoms are urgent, the wound small and deep, 
and there is reason to fear that caustic, applied in the man- 
ner we have recommended, will not reach all the parts 
which have been exposed to the action of tho poison, we 
must then enlarge the puncture with a bistouri ; and having 
wiped away the blood, the caustic must be applied, and a 
small dossil of lint, wet with it, put on the bottom of the 
wound, and kept on by a suitable bandage. In this manner 
we are certain of destroying the poison, and the irritation 
consequent to it. At the expiration of several hours, the 
wound is to be dressed with olive oil, or an emollient cam- 
phorated cerate. Very soon after the applioation of the 
caustic, the pain diminishes, and the other symptoms mode- 
rate ,• sometimes they even cease the instant of its applica- 
tion, and local inflammation alone remains. This is dissi- 
pated, by covering the part with a poultice of bread and 
milk, with the addition of weak volatile liniment. The little 
wound made for the application of the caustic, suppurates, 
and the suppuration contributes still further to remove the 
swelling. When it has entirely subsided, the ulcer is to be 
treated as a simple sore. 

The bite of a viper does not always require such severe 
local treatment When it is superficial, and has been made 
by a viper stiff with cold, or whose venom has been expended 
by previous bites, and the swelling is inconsiderable, and the 
patient feels well at heart, it is sufficient to drop into it a 
few drops of aqua ammonia}, to cover it with a compress 
wet with the same, and then to rub the limb with olive oil. 
3f this be not at hand, we may substitute for it butter with- 
out salt, or fresh lard. The oil of olives, recommended by 
the English, and afterwards by Pouteau, has no specific vir- 
tue, as has been proved by Hernaud and Geoffroi. 

Although, in general, local treatment be sufficient to ar- 
rest the symptoms resulting from the bite of a viper, we are 
not to neglect internal remedies. Stimulating cordials and 
volatile alkaline salts arc most proper. The ancients made 
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Sreat use of the theriac of Mithridates, of the salt of vipers, 
or, in place of it, of the sal cornu cervi; and these remedies 
generally succeeded ; but the aqua ammonia;, or the eau- 
ile-luce, (which is the same thing, with the addition of a few 
drops of the oleum succini,) is the most efficacious remedy ; 
it has been justly regarded as a specific since the time of 
Bernard de Jussieu, who relates the following case, in the 
History of the Academy of Sciences, for the year 1747. 

" The 23d of July, 1747, Bernard de Jussieu was botan- 
ising with his pupils on the heights of Montmartre ; one 
of them grasped in his hand a snake, which he took for an 
adder, but which was really a viper. The enraged animal 
bit him in several places ; his fingers quickly swelled, and 
tumefied ; his hand became so enlarged, that he could not 
bend his fingers. Jussieu fortunately had in his pocket a 
vial of cau-de-luce ; he gave the young gentleman six drops 
in a glass of water, and dropped some of it into each bite. 
It was then one o'clock, and the day was warm ; at two the 
patient fainted. It was proposed to put a ligature on the 
right arm, which was greatly swollen ; but Jussieu forbid 
it. He gave a second dose of the eau-de-luce in wine, which 
relieved his weakness. He desired to be carried to a house. 
On the road he fainted twice. When he was put to bed, he 
vomited up his dinner, and was delirious ; but these symp- 
toms yielded to further doses of the eau-de-luce. He slept 
well during the night ; on the next day he was better, but 
incommoded by profuse sweating, which the medicine had 
excited. He passed the second night well, but the swelling 
remained. Sweet oil, with a small proportion of aqua ammo- 
ni«, was rubbed over it ; half an hour afterwards he could 
bend bis fingers easily. The next morning he dressed him- 
self, and came to Paris, after having breakfasted well. He 
was cured in eight days. A swelling of the hand, a»d a 
yellowness, which had appeared on the third day, were dis- 
sipated by the same remedy, of which he took two drops 
twice a-day." t 

Since the time of Jussieu, the aqua ammonise has been 
constantly used, and always with similar success. United 
to oil, the ammonise is a powerful resolvent ; dropped pure 
into the wound, it acts as a gentle caustic; taken internally, 
it is a diffusible stimulus, which imparts strength, restores 
the secretions, and especially produces abundant perspira- 
tion. Four or five drops every two hours, in some pleasant 
diluting drink, are sufficient for a delicate and sensible per- 
son ; tlie more robust require twelve or fifteen ; but w* 
must not exceed this dose, lest we injure the coats of the 
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stomach. The doses arc to be diminished as the symptoms 
abate, and gradually left off. 

The patient must be put to bed, and well covered ; he 
may take a dish of tea, or some similar drink ; and when 
the perspiration begins, we must not uncover him to dress 
his wounds, or give him drinks that would check it; neve* 
theless, the bites must be often dressed. For the first days, 
the patient should take no other nourishment than a few 
glasses of good wine ; afterwards, when he becomes hungry, 
he may have soups and solid food. 

Section III. Of Wounds made by rabid Animals. 

This sort of injury is much less important, in relation 
to the wounds themselves, than to the terrible disease to 
which they give rise, if we do not employ, in due season, 
the proper prophylactic means. The nature of this terrible 
affection, which is generally called rabies, on account of the 
paroxysms to which the patient is subject, is little known ; 
that of the virus which causes it, still less so. Rabies is a 
kind of nervous malady, which produces an alteration of the 
saliva, by which the bile of an affected animal communi- 
cates the disease. As rabies is almost always attended with 
a dread of water, it has received the name of hydrophobia ; 
but this term is not well applied ; for dread of water is a 
symptom of several nervous diseases, and, moreover, it does 
not uniformly occur in rabies ; of course, it cannot form an 
essential part of the disease. 

There are two kinds of rabies, viz. that which arises 
spontaneously, and that which is communicated : we here 
treat only of the latter. 

AVe cannot know, by the appearance of a bite, whether \k 
have been made by a healthy or a rabid animal ; neverthe- 
less, this knowledge is of the greatest importance, because 
we can easily prevent the disease, but cannot cure it. Daily 
experience teaches us the difficulty of attaining this know- 
ledge ; the following considerations, however, are worthy of 
notice : If the enraged animal be a wolf, and he have bitten 
several ereatures without eating them, it is presumable thai 
he is rabid ; if a horse or ass. which before had no disposi- 
tion to bite, and which has been bitten by a cat or dog, we 
oan hardly doubt that he is affected with rabies. As to dogs, 
as they are subject to several kinds of diseases beside rabies, 
which, however, are often confounded with it, and these ani- 
mals generally impart it to men, it is essential to learn, as 
soon as possible? if a dog, wh» has bitten one or more per- 
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sons, be mad or not. These are the symptoms of madness 
in those animals : — > 

At first the dog appears sad and downcast • he hides 
himself in a corner, and loves obscurity and solitude ; he 
does not bark, but often growls without cause, and espe- 
cially at the sight of strangers ; still he knows his master, 
and caresses him ; he refuses drink and food ; if he move, 
he staggers, and appears to be asleep. This state commonly 
continues two or three days • but, as the disease advances, 
he quits his master's house ; he carries his head low, his 
hair erect, his tail between his legs, and his eye fixed and 
glassy ; his mouth is full of frothy saliva ; he runs every 
way ; his progress is uncertain, sometimes slow and some- 
times precipitate. If he meet another dog, he pursues him ; 
and if he can catch him, he bites, and (hen appears satis- 
fied. He experiences paroxysms of madness, which return 
at irregular intervals ; he then seizes every thing that ap- 
proaches him, even his master is not spared ; he does not 
bark • water, light, and colours, excite his fury • his limbs 
are agitated by convulsive motions. Two or three days 
after having quitted the places he has been accustomed to, 
he dies,* his body soon decomposes, and exhales a fetid 
odour. 

Such arc the symptoms we observe in a rabid dog : they 
are nearly the same in all animals. Depression, sorrow, and 
refusal of ordinary food, characterize the first stage of the 
disease ; paroxysms of rage, delirium, and a desire to bite, 
dread of water, and a ropy, frothy saliva, mark the second. 
But rabies sometimes presents some varieties, which it is 
important to distinguish. For example, the dread of water 
appears to be the most invariable symptom in all animals ; 
nevertheless, rabid wolves and dogs have been known to 
drink plentifully after having bitten persons ; they have 
even passed over rivers, and turned out of their way to bite 
men working in water. We should, therefore, woefully de- 
ceive ourselves, if we neglected wounds made by animals 
who discovered no dread of water. 

If a dog have bitten one or more persons without provo- 
cation, and be kept several days, and die, after having ex- 
perienced many of the symptoms we have detailed, there 
can be no uncertainty as to his case — the dog is rabid ; but 
often he escapes, or is killed on the first suspicion ; and then 
it is more difficult to know what has been his situation, be- 
cause, in the country, they regard as rabid, every dog who, 
having lost his master, runs through a village, and perhaps 
bites some one whom ho finds in his way. In this case, 



Of Wounds. 209 

whether the clog be killed or escape, it frequently happens 
that the person who is bitten remains in the most cruel un- 
certainty. It is important, therefore, to ascertain if the ani- 
mal were merely frightened* or really rabid. 

"When the dog escapes, there is no method of discovering 
1 1 is situation; but when he has been killed, several means 
have been proposed to acquire this knowledge. It has been 
advised to soak a piece of bread, or meat, in the blood and 
other fluids that ilow from the wound, and to otfer it to an- 
other clog. If he eat it, we may make ourselves easy as to 
the nature of the wound ; if otherwise, there is no doubt 
that the wound has been made by a rabid animal. Although 
this means is recommended by many writers, it does not 
appear to deserve any confidence ; for a hungry dog will eat 
bread that has soaked in the fluids of a wound ; and, more- 
over, the virus of rabies, which rests in the bitten part, is 
not always diffused iu the blood ; and if it were, its quantity 
is too small for a dog to discover it, notwithstanding the 
acnteness of his olfactory nerves. 

J. L. Petit advises, from his own experience, to rub the 
jaws, teeth, and gums of the killed animal, with a piece of 
cooked meat, which is then to be offered to another dog. If 
he refuse it, crying and howling, we may believe, says he, 
that the animal was mad; but if the offering be well 
received, there is nothing to fear. Tbis experiment is more 
reasonable than the former ; it may inspire confidence to a 
timid and anxious patient, and ought always to be practised; 
but if the slightest suspicion remain, it is proper always to 
endeavour to prevent the disease. 

Commonly men become rabid in consequence of the bite 
of an enraged dog, or other animal. The poison which 
communicates this disease, is contained in the saliva, and is 
deposited in the wound by the teeth of the animal. But this 
is not the only way in which the disease may be communi- 
cated ; authentic cases prove, that the mere application of 
the saliva, or the slaver, of an animal to an excoriated part, 
or a part covered with thin epidermis, as the lips, may oc- 
casion rabies ; it is even pretended tbat the saliva, dried 
upon linen or clothes, may produce tbe disease, after a great 
length of time; and the fact, however extraordinary, ap- 
pears to be confirmed by several cases. All hough these 
facts have been denied, they are entitled to tbe greatest re- 
spect. When an enraged animal has committed ravages in 
a country, if his saliva have touched any clothes, they should 
be washed with care ; the straw on which he has siept should 
be burned, as well as other substances that are infected with 
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the poison. If he have been confined in a chamber, the 
floors should be cleansed, and the walls white-washed. Fi- 
nally, those who touch the body of the animal, should wash 
their hands with vinegar, and be careful not to touch their 
lips or faces. 

The presence of this poison in a wound, produces no pri- 
mary effect, offers no obstacle to its cure. The wound, if 
left to nature, or treated in the ordinary manner, heals as 
well as any other similar injury ; the disease is not deve- 
loped until it has remained dormant for a considerable 
length of time. Sometimes it appears at the expiration of 
two, three, ov six months. Galen saw it take place at the 
expiration of a year, and Mead after eleven months ; but 
commonly it shows itself in thirty or forty days ; sometimes 
sooner, especially in young persons, who are occasionally at- 
tacked at the end of seven or eight, hut more commonly, of 
fifteen or sixteen days. We have, however, seen a child of 
ten or twelve years of age, die of rabies, at the hospital 
Charite, eleven months after the wound which communi- 
cated the disease. These varieties depend upon the tempe- 
rament of the person who is bitten, the violence of the dis- 
ease in the rabid animal, and the situation of the wound. 
Lively passions and extreme heat appear to favour the de- 
velopement of this terrible malady. Many persons appear 
little susceptible of the hydrophobic virus, and some have 
been bitten by rabid animals, without being affected with 
rabies. 

These are some of the symptoms which characterize this 
disease :— Pain is felt in the part that has been bitten, which 
insensibly increases, and extends to the neighbouring parts ; 
the scar becomes red, black, and swollen ; sometimes it 
opens, and discharges a reddish serum ; or if the wound 
have not closed, the granulations inflame, and discharges 
thin reddish pus. As the wound is the receptacle of the 
poison, it is not surprising to see the symptoms commence 
in the part which has been bitten ; nevertheless, there are 
instances of persons who have died of rabies, and in whom 
the wound or cicatrix has undergone no change. 

The local symptoms we have described are quickly fol- 
lowed by sadness and melancholy ; the patient's complexion 
undergoes a remarkable alteration ; the sleep is interrupted 
by frightful dreams, which relate particularly to the acci- 
dent he has met with ; sometimes he imagines himself sur- 
rounded by dogs that are ready to devour him, or falling 
from the brink of a precipice ; he often experiences a gene- 
ral horripilation ; he feels a sense of heat 5 a kind of shud- 
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Bering, which extends from the wound to every part of the 
body, and seems to terminate more particularly in the chest 
and throat ; the pulse is weak, small, and locked. The symp- 
toms quickly increase ; a severe nervous fever appears, at- 
tended hy a burning heat and uneasiness in the epigastrium ; 
frequently the patient vomits green poraeious bile ; his coun- 
tenance is red, his aspect fierce and astounded ; respiration 
difficult ; the pulse hard, tense, strong, and hurried ; invo- 
luntary groans and deep sighs are heard ; the unhappy suf- 
ferer experiences an invincible repugnance to liquids, or, if 
this do not exist, the convulsed state of the muscles of the 
pharynx prevents him from swallowing ; but most com- 
monly the dread of water occurs ; the eyes are glassy, and 
the pupils dilated and immoveable j the sight of polished 
and shining bodies causes a shuddering, which makes him 
avoid them ; convulsive movements soon come on, and even 
well marked paroxysms of rabies are renewed by the motion 
of the air, by light, and acute sounds ; a constant desire to 
spit, and bite, is added to these symptoms. This propensity 
seems to be irresistible ; but most frequently the patient 
who experiences it, has sufficient presence of mind to cau- 
tion persons not to approach him during the paroxysms. At 
length, to all these symptoms, which mark rabies in the 
highest degree, succeed a general debility and complete ex- 
haustion j the pulse becomes small and tremulous ; the ex- 
tremities cold ; and death terminates the dreadful scene on 
the third or fourth day ; sometimes sooner, rarely later. 
Dissection discovers no tra^e of the hydrophobic virus, no 
constant alteration in any of the organs essential to life ; 
sometimes merely a slight redness of the pharynx ; and, 
even then, it is difficult to determine if this be a natural or 
morbid state of the parts. 

Any wound made by (he teeth of a rabid animal is dan- 
gerous ; but these injuries are more or less so, according to 
the circumstances which accompany them. For example, a 
small wound, which has bled much, and which cannot heat 
without freely suppurating, is less to be dreaded than a deep 
wound, which heals quickly. A superficial bite is not so 
dangerous as one which has penetrated through the skin : 
the treatment of it is more simple, and more certain. The 
same remark is applicable to a wound made by a timid and 
feeble animal, who is in the first stage of the disease. But, 
ceteris paribus, those wounds are most to be dreaded which 
are inflicted by enraged animals, and near the salivary or- 
gans, especially if there be several, and the parts bitten 
vere uncovered ; for, since the virus certainly exists in the 
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saliva, it is easy to conceive that a part covered with clothes, 
especially if they be thick, is greatly protected ; for the sa- 
liva is wiped from the teeth of the animal before it can 
reach the skin. The wound is, moreover, least dangerous in 
strong and courageous persons ; it has been even said, that 
persons of this description have been bitten by rabid animals 
with impunity. But it is universally allowed, that rabies is 
a dreadful affection, and so easily communicated, that when 
a person has been bitten, even though we be not certain that 
the animal was rabid, every means should be resorted to 
that can tend to prevent it. Lastly, there arc some wounds 
by rabid animals, which are of themselves essentially dan- 
gerous, and almost uniformly fatal, because the proximity 
of large vessels prevents a sufficient cauterization of the 
part in which the poison is deposited. Such, for example, 
is a wound near the carotid or crural artery. 

In the treatment of bites of enraged animals, the princi- 
pal object is to remove or to destroy the virus before it 
affects the system. With this view, some practitioners have 
advised the extirpation of the whole bitten part ; but this 
means is very painful, produces a great deformity, and re- 
quires very often great dexterity and exact anatomical 
knowledge ; and. even then, is sometimes impracticable. 
"We may effect this object in a way equally sure, and less 
painful, by disorganizing deeply all the parts on which the 
poison has been deposited ; or, what amounts to the same 
thing, convert them into an eschar, and thus insulate them, 
as it were, from the rest of the animal economy. These 
means have always succeeded, in the hands of attentive 
practitioners, in preventing rabies, especially when the sup- 
puration of the wound has been kept up for a long time. 

The use of red-hot iron was familiar to the ancients, who 
uniformly applied it to the bites of rabid animals, and suc- 
cess constantly attended their practice. As most patients 
have a repugnance to the actual cautery, it has been pro- 
posed to substitute for it boiling oil or gunpowder, or to 
burn a piece of cotton on the part ; but, in general, caustics 
are preferable to the actual cautery, except in wounds of 
the mouth, to which it is exclusively applicable. The cau- 
terization with a red-hot iron is not very painful, neverthe- 
less few will submit to it j moreover, it may be ineffectual, 
if the wound be not cauterized throughout its whole sur- 
face, deep enough to destroy the poison. We are not, there- 
fore, to have recourse to it, except for the want of other 
means, and in the case of which we have before spoken. 

Caustics have not the same inconveniences j they are less 
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alarming to patients, more sure, and more manageable. 
All caustics may be used; caustic potash, nitrate of sil- 
ver, nitric, sulphuric, or muriatic acid, and muriate of 
antimony, answer the purpose sufficiently well ; but the 
last is preferable. It is found in two states — solid and li- 
quid ; the former is extremely active; it burns as strongly 
as a live coal, but it quickly becomes moist and soft in the 
air ; and if it should break in the wound, and we should not 
be able to extract it, its action perhaps might extend fur- 
ther than would be proper. The liquid muriate of antimony 
is somewhat less active, but is more manageable ; it pos- 
sesses every quality we can wish ; but, if other caustics be 
not at hand, we may prepare a very good one, by mixing an 
ounce of fresh quick-lime, reduced to powder, with as much 
soap, which form a kind of paste. 

Next to the liquid muriate of antimony, caustic potash 
appears to us best. It is applied in this manner: If (he 
surface of the wound be small, put upon it a piece of the 
potash, of a size proportioned according to the eschar which 
you wish to produce ; cover it then with dry lint, and bind 
the whole down tightly with adhesive plaster and bandages. 
But if the surface of the wound be large, the caustic is to 
be broken in pieces, and laid on several parts ; or it may be 
grated on the wound. At the end of three or four hours, a 
black eschar is formed, several lines thick. 

Liquid mwriate of antimony is thus employed : A kind of 
pencil is to be formed with a piece of linen rolled on a thin 
piece of wood, with a string wound around it ; this is to be 
dipped in the caustic, and pressed on the surface of the 
wound several times successively. A white eschar is thus 
formed in a few minutes, which is scarcely two lines thick. 
If you wish it to act more deeply, a pledget of lint is to be 
dipped in the caustic, and kept on the wound for three or 
four hours. The success of this treatment depends upon the 
entire destruction of the virus; we should, therefore, be 
careful that no part of the wound escape the action of the 
caustic ; for if the smallest portion remain in the wound, 
rabies may be produced. 

We shall now proceed to the detail of the treatment of 
the rabies, and lay down the modifications which it ought to 
undergo, according to circumstances. 

"When we are called to a person who has been bitten by a 
rabid animal, we should wash the wound, as quick as pos- 
sible, with a solution of salt, soap, or vinegar and water, in 
order to dissolve and carry off the poison ; we may also em- 
ploy lie. "We should not fear to irritate the wound by long- 
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continued and repealed washings ; it should be rubbed with 
hard linen, so as to press out the blood, and discharge the 
fluids which the parts contain. If the wound bleed much, 
it must be filled with dry lint, and the application of the 
caustic must be deferred until the hemorrhage cease. The 
washes should always be applied warm, that they may be 
more active. After these essential preparatory steps, we 
should proceed to that which alone is certain, viz. cauteri- 
zation of the wound. 

If the animal have only slavered on the part, without 
biting it, or if his teeth have only slightly scratched the 
surface, it will be sufficient merely to touch the part with 
muriate of antimony, or to apply a piece of caustic potash ; 
but if the wound have penetrated through the skin, we must 
make a crucial or several radiated incisions, and unite them 
by others from their extremities. Sometimes, when the inci- 
sions have been made, we find the skin detached to a greater 
or less extent, and a portion of the cellular tissue contused 
and injected with blood : these must be removed. If the 
wound be still more deep, and penetrate to the muscles, we 
must enlarge it in every direction, down to the bottom ; and 
when the bleeding is stopped, apply the caustics. But if the 
effusion of blood be considerable, and likely to continue for 
some time, we may wet the lint with some active solution j 
and when the bleeding ceases, we may move the dressings, 
and proceed to apply the caustic. When the wound is con- 
siderable, and its lips contused, it is proper to cut them 
away : if it be angular, we should remove the largest por- 
tion of the projecting side. We should never satisfy our- 
selves with touching the wound with a pencil dipped in 
caustic — -we must place upon it a dossil of lint well soaked 
therein ; and, lest it spread to the neighbouring parts, it is 
to be surrounded with small pledgets of dry lint, and the 
whole covered with a gum plaster, over which we are to 
put a compress and bandage. The situation of the wound, 
and the nature of the parts which it affects, demand parti- 
cular consideration. 

If the vicinity of a considerable artery, prevent us from 
cauterizing so deeply as we wish, we may very safely touch 
that side with nitrate of silver, and when the eschar has 
separated sprinkle the whole wound with powdered cantha- 
lides. But if the artery be entirely bare, the application 
of the caustic must be omitted, and suppuration kept up in 
the wound by cantharides alone. In wounds of the head, the 
scalp must be entirely shaved, lest a slight scratch escape 
us. When a tendon or bone is laid bare, we sjiouhj cauterize 
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it without fear; it is even proper, previously to rasp the hone. 
It' a lip be divided, the edges of it must he cut away a little 
below the borders of the wound, caustic is then to be applied, 
and after keeping up suppuration for forty or fifty days, 
it may be re-united as a hare-lip. When the eyebrows 
have been wounded, we must not spare them, hut cauterize, 
and even cut off apart if necessary. The virus is generally 
more easily absorbed from parts of soft and delicate stfuc 
ture ; we are, therefore, not to regard the deformity we may 
produce, but cauterize deeply, and keep up suppuration a 
long time. Wounds of the mouth should be examined with 
the greatest care, and a red-hot iron should be applied to 
every part with which we even suspect the poison has come 
in contact. 

Sometimes it happens that the wound is healed up before 
it was known that the animal was rabid. This should not 
make us despair of saving the patient, for the cause of ra- 
bies often remains inactive a long time under the cicatrix ; 
and when the disease has not appeared, it may be destroyed. 
After having encouraged the patient, we should apply to 
the cicatrix a piece of eaustic potash, or liquid muriate of 
antimony, large enough to produce an eschar, which shall 
extend beyond the cicatrix. If the wound have been small 
and superficial, the application of caustic alone will be suffi- 
cient ; in other cases it should he laid open, and left to bleed 
before the caustic is applied. 

Cauterization alone, employed in time, and in a proper 
manner, is sufficient to prevent the disease ; but, neverthe- 
less, for the greater security, after removing the first dress- 
ing, we should apply a blister much larger than the eschar, 
and let it remain on twelve or eighteen hours. The applica- 
tion of a blister has the advantage of removing the cutiele 
from parts that may have been touched with the saliva of 
the animal, the whole of which may not have been washed 
away; moreover, it hastens the separation of the eschar, 
and the copious formation of pus. This suppuration ought 
to be kept up, for forty or fifty days, by means of an irri- 
tating ointment, or a pea, a piece of sponge, or gentiau 
root ; but it is easy to conceive that these means would be 
useless, and even injurious, if the wound be large, deep, and 
much inflamed, and of a kind to suppurate copiously. In 
this case we should only use topical emollients to excite 
suppuration, and heal the wound by simple dressings. 

The success of cauterization depends greatly upon the 
time at which it is made: it is most certain when applied 
immediately after the accident; nevertheless, it is always 
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proper, except when the patient is decidedly rabid; and then 
it would only aggravate the disease, and bring discredit 
upon the remedy. If the disease, however, be only form- 
ing, cauterization may yet save the patient. 

Although internal remedies have no direct action upon 
the virus, they ought not, nevertheless, to be neglected, since 
they may become useful auxiliaries. They ought to be 
chosen from the class of antispasmodics and mild tonics. 
These means are calculated to calm the agitation of the 
system, and to give the organs the proper tone ; thus, plac- 
ing the patient in the condition most unfavourable to the 
devclopement of the disease. If the patient discover any 
symptoms of saburra in the pritnee virc, we must adminis- 
ter an emetic or a purgative, and afterwards an antispasmo- 
dic draught. 

It is likewise essential to inspire the patient with confi- 
dence by amusements of every kind, concealing from him 
his situation, and promising a cure. Reason and experience 
alike establish the utility of this moral treatment. 

The diet ought not to be too sparing ; the patient should 
take food of easy digestion, and tonic drinks, such as wine 
and water, bitters, or a decoction of bark, to which may 
be added a few drops of aqua ammoniac. These are the 
surest means of preventing hydrophobia. 

But when the disease has appeared, the aid of art is use- 
less, and death is inevitable. Nevertheless, a great num- 
ber of means have been offered, as well to cure as to pre- 
vent the disease. We shall not enter into a discussion of all 
these remedies, but confine ourselves to the consideration 
of a few that have been considered most efficatious. Re- 
peated bleedings, aspersions of cold water, salt and fresh 
water baths, a sudden and unexpected immersion into cold 
water, antispasmodics, and especially opium, mercury ex- 
ternally applied, and given by the mouth, so as to produce 
copious salivation, eau-de-luce, volatile alkali, oyster-shells, 
and a thousand other remedies, either inert or possessed of 
opposite qualities, have each in their turn been confidently 
recommended, but have gained their character by prevent- 
ing rabies from following the bite of an animal that was not 
hydrophobic, or cured a nervous disease, which was mis- 
taken for rabies. The use of these pretended specifics is 
proper enough after the disease has appeared, but if given 
before, they inspire a false and fatal security. 

Although we have no hope of curing rabies, we should, 
nevertheless, try every resource that can be devised for 
this purpose. Rabies does not make a man furious at 
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once, the symptoms proceed gradually, and most patients 
preserve their reason to the last; they even vtarn us of their 
situation, and suffer themselves to be tied ; but what remedies 
can we give to such patient-,? As they cannot tolerate a bright 
light, the view of shining objects, Ol the slightest noise ; and 
as the idea of liquids alone will cause a paroxysm of rage, 
they should be placed in a dark and silent chamber ; no li- 
quids should be presented to them ; we should approach 
them with precaution, without surprising them ; speak to 
them gently and indulgently, while, at the same time, we 
give camphor, musk, and opium. If deglutition be impossi- 
ble, we may give these remedies with injections; though 
they only serve to blunt the sensibilities of the patients, and 
to diminish their sufferings, they are, nevertheless, very ad- 
vantageous 



CHAPTER VI. 

Of Tumours in general. 

WE give the name Tumour to every unnatural eminence 
on any part of the body. But this word tumour does 
not apply merely to unnatural eminences which appear on 
the surface of the body, and there form a greater or less re- 
lief; it designates also internal tumours, which arise from the 
infarction of the cellular tissue, or an augmentation in the 
affected organ. Tumours present many differences ; the prin- 
cipal are those which relate, — 1st. To their situation ; 2d. 
To the organs which they affect ; 3d. To their material cause, 
viz the nature of the substances of which they are formed. 
In considering tumours in this point of view, they have been 
distinguished into those which are formed by foreign bodies; 
those which are formed by the displacement of the solid parts ; 
and into those formed by the fluids, and which are called 
humour al tumours, or apostumes. 

Tumours formed by foreign bodies ought to be less re- 
garded as diseases, than as symptoms of the presence of 
these bodies. Thus, when a ball, remaining in a limb, shows 
itself near the integuments, the tumour it occasions cannot be 
considered as a disease, but as a symptom which announces 
the presence of a foreign body : thus, when worms are col- 
lected in any portion of the intestinal tube, so as to raise the 
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parietes of the abdomen, the tumour formed by them is uot a 
disease, but a symptom of a disease. 

We shall not here speak of tumours formed by foreign 
bodies ; we shall treat of them in describing diseases accord- 
ing to their anatomical order. 

Tumours formed by the displacement of solid parts may be 
distinguished into those which result from the displacement 
of hard parts, and those which are caused by the displace- 
ment of soft parts. 

The hard parts, in quitting their natural situation, form tu- 
mours, which, however, as we may readily conceive, are but 
symptoms of disease. The tumour in the axilla, or under 
the clavicle, when the humerus is luxated downwards or for- 
wards ; that which exists in the groin, when the femur is lux- 
ated upwards and forwards, are certainly only symptoms of 
disease, and the same may be said of all other tumours of this 
kind : of course we shall not treat of them. 

Tumours resulting from the displacement of soft parts, 
and which are known under the general name of hernia, 
appear only in certain parts of the body ; we shall treat of 
them, therefore, in speaking of diseases, according to their 
anatomical order : in this place we shall treat only of hu- 
moural tumours. 

Humoural tumours have been distinguished into those 
formed by chyle, those formed by blood, and those formed 
by Huids emanating from the blood. 

Under the head of tumours formed by chyle, have been 
classed those collections of this fluid, which take place in 
the abdomen, from Piquet's reservoir, or in the breast, if 
the thoracic canal have been torn, pierced, or broken. But 
it is evident that this accident, which is extremely rare, 
cannot furm a true tumour, and that it has a stronger ana- 
logy to collections of blood, pus, &c. which sometime take 
place in the same cavities. Some have referred to the head 
of tumours formed of chyle, the swellings of the glands 
of the mesentery and mesocolon ; but since the system of 
the lymphatic vessels has become better known; — since it is 
shown that these vessels open into the intestinal tube, and 
there perform the functions of absorbents, taking up not the 
chyle only, but also the lymph, which the exhalent vessels 
pour out in this tube, it has been deemed more proper to 
refer this enlargement of the mesenteric glands to tumours 
formed of lymph. Thus it results from what has been just 
said, that properly speaking, there are no tumours formed by 
chyle. 

Tumours formed by the blood, are divided into those which 
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consist of all parts of the blood, and those which are formed 
by its white parts alone. 

The first class are divided into those which are seated in 
the capillary vessels, and those which form in the large ves- 
sels, when the blood is almost entirely governed by the laws 
of hydraulics : the first, which are called inflammatory tu- 
mours, are erysipelas, phlegmon, furunculus, anthrax or 
carbuncle, and malignant pustule. The second are situated 
in a dilated artery, or in the environs of an open artery, or 
in the veins; those which are situated in the arteries, or 
which arise from an opened artery, are known under the 
general name of aneurism; those which take place in the 
veins are termed varices. We shall join to this class of tu- 
mours those which have been called varicose, or bloody fun- 
gous tumours. 

The white part of the blood is composed of two distinct 
parts, which may easily be separated, either by means of fire, 
acids, or alkohol ; one of these parts is albumen, or the co- 
agulable part ; the other is the serum, properly so called, or 
the uncoagulable part. These two parts are never entirely 
separated in the tumours which they form, but sometimes one 
and sometimes the other predominates, according to the na- 
ture of the tumour. The albumen, more or less mixed with 
the serum, becomes obstructed in the lymphatic glands, in 
the cellular tissue, and sometimes even in the organic struc- 
ture of these parts, and produces tumours known under the 
names of schirrus and cancer. 

The serum forms tumours in two ways, viz. by infiltrating 
into the cellular tissue, and collecting into one cavity. The 
infiltration of the serosity forms edema when it is local or 
partial; anasarca, leucophlegmatia when it is general. The 
collection of serum into a cavity is known by the general 
name of dropsy; when it takes place in the cranium, it 
constitutes hydrocephalus ; in the chest, hydrothorax ; in 
the abdomen, ascites ; in the tunica vaginalis testis, hydro- 
cele, &lc. In all these cases the serum is poured out into a 
natural cavity ; but sometimes it collects in a particular sac, 
formed of cellular tissue ; then it takes the name of encysted 
dropsy. 

The tumours formed by fluids emanating from the blood, 
are as various as the tumours themselves ; in fact, all fluids 
emanating from the blood, may form tumours, either by ac- 
cumulating in the cavities destined to contain them, or in 
the tubes, which transmit them to these cavities, or which 
carry them to the surface of the body, either by collecting 
or infiltrating into the neighbourhood of these tubes when 
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they are pressed : thus the tears retained in the lachrymal 
sac, form fistula lachrymalis; the saliva arrested in the ex- 
cretory duct of the maxillary gland, produces a salivary tu- 
mour ; the bile contained in the gall bladder forms a tumour, 
which is perceived in the right bypocbondrium, below the 
cartilages of the rib; the urine retained in the kidneys, the 
ureters, the bladder, or in the uretha, produces urinary tu- 
mours. The same fluid infiltrating into the scrotum and peri- 
nteum, forms urinary depots. Th^ fat and other humours 
which fill the cellules of the cellular membranes, sometimes 
form tumours, known by the generic term wens. As these 
last tumours may take place in any part of the body, we shall 
treat of them separately ; at present we shall speak of those 
formed from other fluids, emanating from the blood, in treat- 
ing of diseases in their anatomical order. Such is the classi- 
fication we have thought proper to adopt ; and this is our view 
of tumours in general. We now proceed to treat of each in 
particular, commencing with erysipelas. 



ARTICLE I. 

Of Erysipelas. 

Erysipelas is an inflammation of the surface of the skin, of 
a greater or less extent, without exact bounds, accompanied 
with slight tumefaction, a sharp pungent heat, burning heat, 
and itching, and of a bright red colour, shining, and inclined 
somewhat to yellow ; disappearing upon pressure, and return- 
ing after it is removed : and what afterwards characterises 
erysipelas, is that the inflammation seems to change place, 
and, in proportion as it leaves one part, it gradually extends to 
another contiguous to it. 

Erysipelas may affect all parts of the body ; but the face, 
the neck, and the extremities, are attacked more often than 
other parts. 

Erysipelas is simple or complicated. Simple erysipelas is 
confined to the skin, and is accompanied with those symp- 
toms which are enumerated in the definition, when it depends 
upon an external cause. But when it is produced by an ex- 
ternal cause, it is almost always preceded or accompanied by 
lassitude, slight chills, loss of appetite, nausea, and a slight 
fever. 

Erysipelas may be complicated with an inflammatory 
fever, or with a bilious putrid or malignant fever. It mav 
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be complicated also with phlegmon or with edema. In the 
first case it is termed phlegmonous erysipelas ; in the second, 
it is called edematous erysipelas. 

In the phlegmonous erysipelas, which is usually attended 
with inflammatory fever, the inflammation extends through 
ail the thickness of the skin and subcutaneous cellular 
ti.sue. But the tumour is not defined and circumscribed 
as in phlegmon, properly so called. The erysipelas is in ge- 
neral very serious ; it often terminates in enormous abscesses, 
or, what is still worse, gangrene supervenes, destroys the 
skin and cellular tissue to a greater or less extent, and 
leaves large ulcers ; the cure of which is always long and 
difficult, sometimes impossible. 

In edematous erysipelas the edema or serous infiltration 
is the primitive principal disease, and erysipelatous inflamma- 
tion is only a complication. Thus the term erysipelatous 
edema would suit better this compound affection, than that of 
edematous erysipelas. Moreover, this erysipelatous inflamma- 
tion, which supervenes upon edema, is, in general, very serious, 
and almost always leads to gangrene. We shall speak of it 
more particular in treating of edema. 

Simple or complicated erysipelas varies according to cer- 
tain circumstances, with which it maybe accompanied : hence 
it is distinguished into miliary, pustular, periodical, and irre- 
gular. 

The miliary erysipelas is that in which the surface of the 
skin is covered with a great number of small pimples, filled 
with serum. 

Pustular erysipelas is characterized by vesicles, or small 
pu>tulas, very near each other, which cover the erysipelatous 
redness, and which are sometimes white, sometimes red, in- 
clining to black. As pustular erysipelas almost always attacks 
the body, and forms a broad band ; it has been called zone i 
we shall speak of this particularly. 

The fixed erysipelas is that w hich does not change its place, 
but remains fixed, or goes through all its difh rent periods in 
the part where it began. 

The irregular erysipelas moves with rapidity from one 
place to another: this erysipelas ought not to be confounded 
with that which spreads progressively, and gets well in one 
part in proportion as it extends in another; if this latter in- 
flammation commence on the face, for example, afterwards, 
in proportion as it abates in this part, it may extend to the 
neck, breast, &c. and having gone through its different pe- 
riods in those parts, it will terminate entirely. The irregular 
erysipelas, on the contrary, moves with a singular rapidity 
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from one part to another ; as from the face to the arm, or 
the breast; from one limb to another, without going through 
its different periods, in the part which was primitively af- 
fected, or without ever leaving in the part any trace of 
its existence. The sudden displacement of erysipelas is 
called metastasis. Sometimes this metastasis interests inter- 
nal organs essential to life. This case is always dangerous, 
often fatal, 

The causes of erysipelas are external, or internal. The 
external causes are all agents, chemical and mechanical, 
capable of irritating the skin, raising its sensibility, or attract- 
ing the blood into the vascular net-work which enters in- 
to its composition. Thus, the heat of the sun and of fire, 
to which the body is exposed ; the sting of certain in- 
sects ; the application of all acrid, irritating substances; 
the use of oils, of ointments, and rancid plasters ; hard 
and reiterated friction, may produce erysipelas, which is 
sometimes very extensive. We have seen extensive ery- 
sipelas arise on the skin of a person, in consequence of 
the application of hemlock plaster for a swelling of the 
spleen. This erysipelas, of the miliary kind, occupied not 
only the place where the plaster was applied, but extended 
also to a great extent on the neighbouring skin : it was 
cured, however, very easily, by the use of emollient fomen- 
tations. 

But erysipelas from an external cause is rare. This kind 
of inflammation almost always depends upon an internal cause, 
that is to say, upon an irritating principle, which nature casts 
out, and throws upon the external part. This internal cause 
is little known ; nevertheless, if we consider the advantages 
which vomits and rnild purges procure in erysipelas — if we 
attend to the state of the tongue, which is almost always co- 
vered with an orange-yellow coat, more or less thick, we shall 
be led to believe that this cause has its seat ordinarily in the 
prima; viae, and that it consists of a quantity of bile of bad 
quality. 

Youth, puberty, pregnancy, cachetic diseases among old 
men, a fine delicaU skin, gross aliments, putrid meats, remain- 
ing in a moist atmosphere filled with infectious miasmata, a 
wet season, cold after a long drought and great heat, high- 
seasoned food, the abuse of fermented liquors, spirituous po- 
tations, gluttony ; certain acrid, crude aliments, such as onions, 
garlic, some shell-fish, fish of different inds ; violent and 
forced exercise, a bilious temperament, &c. are so many 
causes or circumstances which dispose to erysipelas. It has 
been observed, that persons born of parents subject to erysi- 
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pelas, have a predisposition to it, as well as those who have 
been previously affected. 

The occasional, or exciting causes of erysipelas, are cer- 
tain strong emotions of the mind, as anger, violent chagrin, 
sudden fright; sudden and severe cold when the body is 
heated : the omission of an accustomed bleeding ; the sup- 
pression of the menses, the hemorrhoids, or any other habi- 
tual evacuations ; the repercussion of insensible pt rspira- 
tion, he. 

The symptoms of erysipelas are a redness, more or less 
bright, parti-king a little of the yellow, and sometimes of the 
livid, and disappearing upon pressure ; a pungent pricking 
pain, accompanied with itching, and a feeling of erosion and 
of burning heat; a tumour, more or less extensive, without 
regular bounds, not much elevated above the neighbouring 
parts, and without remarkable tension. When erysipelas is in- 
tense, vesicles appear upon the parts most inflamed ; they va- 
ry in size, and are filled with a yellowish fluid, more or less 

limpid. 

When erysipelas depends on an external cause, the symp- 
toms are confined to those which have just been detailed ; the 
disease is not attended with any general disorder, unless the 
inflammation be very considerable, or seated in parts of great 
sensibility, the irritation of which is quickly communicated to 
the nervous system, and to the organs of circulation. But 
when, as is most common, it results from an internal cause, it 
is ushered in by constitutional symptoms; such as spontane- 
ous lassitude, general uneasiness, nausea, transient chills, 
hardness and frequency of the pulse, &c. On the second or 
third day of this general disturbance of the animal economy, 
excited by the causes giving rise to the inflammation, the ery- 
sipelatous eruption takes place ; the heat, redness, pain and 
tumefaction of the skin go on augmenting until the third or 
fourth day. These symptoms, as well as the febrile action, 
retain their violence nearly the same time ; they then dimin- 
ish. Towards the tenth or twelfth day, the epidermis peels 
off, or is formed into a slight crust, which loosens, and the dis- 
ease is cured. Sometimes erysipelas terminates by a urinary 
deposit, by copious sweats, abundant alvine evacuations, or 
nasal hemorrhagy, but most commonly without any appear- 
ance of crisis. 

Erysipelas may be complicated, as we have before observ- 
ed, with inflammatory, bilious, or putrid fever: its peculiar 
symptoms are superadded to those with which it is compli- 
cated Thus, when it is complicated with inflammatory lever, 
the pulse is hard, frequent, and full ; the countenance is red. 
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and animated ; the thirst is urgent, and the heat is intense. 
T^e complication with bilious fever is characterized by fre- 
quency of pulse, nausea, bitter taste in the mouth yellow coat 
on the tongue, and vio!u>t but regular paroxysms. The 
complication of erysipelas with putrid fVver, is marked by 
a relaxed state of the features of the face a sooty colour of the 
mouth and teeth, fetor of the breath, weakness of pulse and 
all the other symptoms of prostration of strength. We -nay 
say the same of all the other diseases with which erysipelas is 
complicated. It may easily be conceived, that these dif- 
ferent complications must influence the desiccation, cour-e, 
and termination of erysipelas, as well as the prognosis and 
treatment. 

Erysipelas may terminate in delitescence, resolution, sup- 
puration, and gangrene. It is, however more prone than 
any other inflammatory tumour, to delitescence and metasta- 
sis. It seems that, in this kind of inflammation the cause 
of the disease acting on a large surface, adheres feebly to the 
poin.s to which it is fixed, and therefore is more move- 
able and susceptible of being translated from one part to an- 
other. Delitescence is favourable, when erysipelas depends 
upon an external cause, as that which constitutes the first de- 
gree of a burn ; because, by rendering the disease abortive, 
it shortens its existence. It is unfavourable, however, when 
its cause is internal ; because it is ordinarily followed by 
metastasis. As erysipelas, then, originates from a morbid 
principle, which nature has thrown upon the part, delites- 
cence cannot be favourable, for it always endangers its tran- 
slation to an internal part. Resolution is the most desirable, 
and the most common termination of erysipelas. We may 
expect that it will take place, when the erysipelas is simple 
and confined to the skin ; we judge that it is going on, 
when the symptoms, after having existed for three or four 
days, begin to decline ; finally, we may be certain that it 
is effected, and that the disease is terminated, when the 
redness, heat, pain, and tumefaction are dissipated, and the 
cuticle falls off in scales, leaving only a slight elevation, which 
soon disappears. 

Suppuration seldom takes place in phlegmonous erysipe- 
las ; it is always unfavourable, and we ought to endea- 
vour to prevent it by all possible means. Its danger va- 
ries according to the extent and violence of the erysipelas. 
When the disease occupies a whole limb, and the inflamma- 
tion penetrates to some distance in the adipose substan e, 
suppuration produces enormous abscesses, which bring 
away the skin, and denude the muscles to a Great extent. 
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This event is in general very dangerous, and sometimes the 
patient sinks, worn down hy the copious suppuration* When 
the inflammation does not penetrate to the same depth 
in every part, suppuration takes plaee in those ouly 
where the eellular tissue is most inflamed. In this ease, 
which is not often serious, there are many small ahscesses ; 
we have seen so many as nineteen on the leg and thigh of a. 
man affected with phlegmonous erysipelas. 

Gangrene is always a dangerous termination of erysipe- 
las : it affects the skin and suhcutancous eellular tissue, the 
destruction of which is followed hy the denudation of the 
muscles, and large ulcers, the cine of which is always long 
and difficult; often impossible. This termination rarely re- 
sults from excess of inflammation ; it is ordinarily produced 
by the malignity of the cause of the disease, ami usually 
occurs when erysipelas is complicated with putrid or malig- 
nant fever. 

The prognosis in erysipelas is different, according to the 
eause of the disease, its seat, its violence, and its complica- 
tions. Erysipelas from external causes, is less dangerous 
than from internal. Erysipelas of the face, and all parts of 
the head, is much more dangerous, ccderis paribus, than 
erysipelas of other parts of the body; because it may extend 
to* the membranes of the brain, and prove fatal. Simple 
erysipelas, of a moderate extent, affecting the limbs, is not 
dangerous, and terminates by resolution, in the course of 
ten or twelve days. Phlegmonous erysipelas, especially if 
it be extensive or severe, is more dangerous ; because it al- 
most always terminates in suppuration, sometimes in gan- 
grene. Irregular erysipelas, that is, erysipelas which moves 
from one part to another, is always more to be dreaded than 
that which is stationary; hecause it may he followed by a 
total metastasis. Finally, complicated erysipelas is more 
or less dangerous, according to the nature of the disease 
with which it is complicated. Before entering upon the 
treatment of erysipelas, we ought to examine with attention 
if it be produced by an internal or an external cause ; for, 
in the two eases, our conduct must be different, since what 
would be useful in one might be injurious in the other. 

When erysipelas depends uiion an external eause, and it 
is not considerable, it is sufficient to remove this eause if 
possible, and to employ topical repellents to produce a deli- 
tescence of the inflammation. But if the inflammation be 
so considerable as to render this result hopeless, we ought 
then to have recourse to emollients, and afterwards to re- 
solvents. If the disease be very extensive, if it be aeeom- 

29 
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panied with fever, and the patient be young and plethoric, we 
may bleed once or twice, and give diluting, cooling drinks ; 
but bleeding is very rarely necessary. 

"When erysipelas depends upon an internal cause, the 
treatment should vary according to the intensity of the dis- 
ease, and the circumstances which accompany it. When it 
is simple, inconsiderable, and the patient experiences none 
of those symptoms which announce a disorder of the primie 
via;, the efforts of nature, seconded by a suitable regimen, 
and the use of diluting, cooling, and acidulated drinks, usu- 
ally effect a cure. But commonly erysipelas, from an inter- 
nal cause, is preceded or accompanied by considerable fe- 
brile action, disorder of the primse vise, and symptoms which 
announce the existence of bilious fever, or some other com- 
plication. Now these different circumstances furnish differ- 
ent curative indications, which we proceed to lay down. 
When erysipelas is very intense, and extends to the cellular 
tissue, bleeding is necessary to diminish the vital powers, 
and to direct the efforts of nature towards a resolution of 
the inflammation. The number of bleedings should be pro- 
portioned to the violence of the disease, the age of the 
patient, his temperament, and the state of his strength be- 
fore the appearance of the erysipelas. Bleeding is usually 
necessary, when erysipelas depends upon the suppression of 
an habitual sanguinous evacuation. In this case, we ought 
to endeavour to recall the suppressed evacuation, by the 
application of leeches in the neighbourhood of the part 
whence such evacuation took place, and by all other known 
means not contra-indieated by the state of the disease. 

In the kind of erysipelas in which bleeding is deemed in- 
dispensable, we ought to subject the patient to the most 
severe regimen, and insist on the use of diluting, cooling 
drinks, mixed with a portion of nitre and acids. 

In other kinds of erysipelas bleeding is rarely necessary, 
and it might be injurious, by diminishing those powers which 
nature requires to expel the cause of the inflammation and 
procure its resolution ; hence cautious practitioners employ 
venesection with great reserve. Bleeding would be particu- 
larly injurious in erysipelas complicated with putrid or ma- 
lignant fever, or one which has a marked tendency to gan- 
grene, as well as in irregular erysipelas. In the first case, 
it would not fail to aggravate the disease, and to favour 
gangrene, by diminishing the vital forces already weaken- 
ed ; in the second, it might give rise to a fatal internal me- 
tastasis. 
Emetics are almost always indicated in erysipelas from 
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an internal cause, by the complication of the disease with a 
bilious or putrid fever. It is in the first days of erysipelas, 
when the tongue is moist, and after having employed a 
bleeding, if judged necessary, that emetics ought to be ad- 
ministered. Heat and dryness of the skin, dryness of the 
mouth and tongue, agitation and inquietude, contra-indieate 
the use of this remedy, if these symptoms be present, we 
should always confine ourselves to the use of cooling, dilut- 
ing drinks, and emollient injections. 

In that kind of erysipelas which some authors have called 
biliotts, because it is always attended with symptoms which 
denote a disorder of the prima? vise, it often happens, that, 
after the action of emetics, the tongue continues to be co- 
vered with a yellow crust, which indicates the use of mild 
purges; such as the emetic tartar in a large quantity of 
water, tamarinds and whey, &c which ordinarily procure a 
prompt solution of the disease. 

"When erysipelas is accompanied with symptoms which 
threaten gangrene, such as a livid colour, a doughy soft- 
Bess and want of sensibility in the part, with prostration of 
strength, slight delirium, sooty coat on the teeth and tongue, 
we must have recourse to the most prompt measures to raise 
the vital powers. Thus generous wine, camphorated mix- 
tures, or pills, and, above all, bark in substance, or in strong 
decoction, acidulated with sulphuric acid, may be given with 
advantage. 

When erysipelas depends upon any internal disease, known 
by a particular name, such as rheumatism, gout, scrophula, 
ice. after having cured the inflammation by the ordinary 
means, we should endeavour to destroy the virus which has 
produced it ; for, while this exists, the patient remains ex- 
posed to periodical erysipelas, which is usually accompanied 
with febrile action, and all the symptoms which announce a 
deranged state of the primse vise. 

The virus once destroyed, erysipelas ceases to return. 
When periodical erysipelas arises from an internal un- 
known cause, we should expect to destroy it less by phar- 
maceutic remedies, than by the proper and reasonable em- 
ployment of the means which are derived from hygiria. 

When erysipelas is complicated with a primitive or essen- 
tial disease, such as putrid fever, or with any other serious 
affection, we should adopt a treatment suited to the complica- 
tion and the actual state of the patient ; and, in every ease, 
we are to direct our curative means against that disease 
which threatens most the patient's life : it is proper even, 
at times, entirely to neglect the erysipelas, while we occupy 
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ourselves solely with the more dangerous complaint with 
which it is complicated. 

In the external treatment, of erysipelas from an internal 
cause, we should carefully avoid topical repellents ; we 
should also abstain from them when the case is doubtful, 
lest we produce a dangerous metastasis. On the contrary, 
wc employ with advantage emollient fomentations, such as 
are relaxing and slightly disculient ; a decoction of linseed, 
or marshmallow root, witli the flowers of elder, is the best 
application we can make use of. But as the linens which 
imbibe these become dry so much the sooner as there is 
great heat in the part, we should renew them often, taking 
care not to expose the part to a current of cold air. 

When erysipelas is phlegmonous, poultices of flax-seed 
and marshmallow water may bo usefully substituted for fo- 
mentations ; they are even preferable, since the inflamma- 
tion extends deep, and partakes more of phlegmon than 
erysipelas. These applications are suited to all eases of in- 
flammation from an internal cause, at the commencement 
of the disease ; afterwards they require to be changed, ac- 
cording as the inflammation terminates in delitescence, re- 
solution, suppuration, or gangrene. 

When erysipelas suddenly disappears, metastasis, or the 
translation of the morbific matter to an internal organ, is to 
be feared ; it is certain that such translation has taken 
place, when the patient experiences symptoms which indi- 
cate inflammation of an organ previously healthy. This 
displacement of erysipelas is always dangerous, but espe- 
cially if the organ to which the inflammation is translated 
be essential to life. In such cases, we ought to endeavour 
to recall the erysipelas to the external part, by applying a 
large blister upon the part first affected, or to a part near 
the organ affected. Erysipelas does not always follow the 
application of the blister, but the suppuration is salutary, 
provided it be abundant ; it is, moreover, necessary to em- 
ploy such means as are proper to diminish the inflammation 
of the organ to which it has been translated. 

When erysipelas terminates by resolution, which we know 
by the diminution of all the symptoms, we substitute for the 
fomentation of which we have spoken, a decoction of the 
flowers of elder, with a little spirits of wine. 

In phlegmonous erysipelas, if the inflammation, instead 
of diminishing towards the seventh or eighth day, continue 
to the same degree, suppuration is to be apprehended. la 
this case, we should persist in the use of topical emollients ; 
and as soon as we perceive fluctuation, or even merely a 
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purulent softness, the necessary openings are to be made 
to give issue to the pus ; for if we defer opening these col- 
lections of matter, it tears the cellules of the cellular tissue, 
and collects in a large abscess, the sides of which re-uniie 
with great difficulty. The extent of the incisions is not to 
be proportioned to the size of the abscess, but several must 
be made in the most depending parts. 

When the violence of the inflammation leads to the fear 
of gangrene, we continue the use of emollient fomentations, 
or poultices, in order to diminish the swelling, and thus 
prevent mortification, or to arrest its progress, if it have 
already commenced. But if gangrene arise from a want of 
vital power, we are to apply to the part compresses wet 
with the decoction of bark, and camphorated spirits ; and 
continue them until nature shall have made the line of de- 
markation between the living and dead parts. When the 
gangrene is bounded, we shall facilitate the separation of 
the "sloughs, by putting upon their edges simple digestive 
cerate ; and when they are separated, the ulcers should be 
dressed with dry lint/ In this case, as well as in that in 
which erysipelas terminates in suppuration, as the patient is 
wasted by the abundant discharge, it is proper to keep up his 
strength by very nourisbing and easily digested aliment, 
and by the moderate use of wine and vinous tincture of 
bark internally. 

Regimen is an essential part of the treatment of erysipe- 
las : we refer the reader to what has been said on this sub- 
ject, under the head of Inflammation in general. 

Hitherto we have spoken of erysipelas generally, describ- 
ing its symptoms, exposing its most common complications, 
and laying down the treatment. In order to complete what 
we have to say in relation to this disease, we think proper 
to add to what has already been said, a description of erysi- 
pelas of the face, and of that which is known by the name 
of pustular erysipelas. 

Section I. Of Erysipelas of the Face. 

Erysipelas of the face is rarely produced by an external 
agent ; an internal cause almost always gives birth to it. It 
comes on sometimes after wounds of the head, or after 
operations performed upon this part ; but, in such cases, 
the wound, or the operation which it follews, is only to be 
regarded as the occasional or determining cause of erysipe- 
las, which would probably have shown itself elsewhere, had 
the same irritation there existed. 
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An attack of erysipelas of the face commences suddenly 
with a severe chill, followed quickly by great heat, and 
commonly by headach, stupor, and a frequent pulse, unusu- 
ally full and hard. At the end of two or three days, the 
patient feels pain in some part of the face, < generally at the 
eyelids ; a lively red, sometimes partaking of the yellow, 
appears there ; the part soon beeomes swollen, tense, and 
shining ; the redness at first is of no great size, but it gra- 
dually extends from the part where it commenced to the 
whole face, frequently to the hairy scalp, and down the 
neck. As the redness extends, it usually disappears, or, at 
any rate, diminishes in the part where it began ; all th© 
parts which become red, are, at the same time, affected with 
a swelling, which subsists sometimes after the redness has 
disappeared ; the whole countenance is tumefied, and the 
eyelids are sometimes so swollen that the patient cannot 
open them ; at the same time the other local symptoms are 
more or less intense. All these symptoms go on increasing 
for some time, and often pustules, or vesicles, of greater op 
less size, filled with a thin liquid, either yellowish or colour- 
less, appear ; the surfaee of the skin, in the part where 
these pustules break out, sometimes becomes livid, and 
blackish, but very rarely does this lividity extend beyond 
the surface, and it marks the gangrene of the skin ; the 
patient often feels troublesome itching in the part affected : 
finally, at the end of some days, there appears a secretion of 
yellowish serous matter, which readily hardens, and forms 
crusts. This secretion is more abundant in some parts of 
the face than others. These symptoms soon diminish, the 
redness beeomes less intense, the skin wrinkles, the epider- 
mis falls off in scales, and in a little time the patient re- 
covers. 

Inflammation of the countenance does not produce any 
remission of the fever which preceded it ; sometimes even 
the fever becomes more violent, in proportion as the inflam- 
mation increases and extends. This inflammation continues 
generally eight or ten days, and the symptoms which ac- 
company it always increase or diminish, according as the 
inflammation itself progresses or abates. 

If, in proportion as the inflammation progresses, the de- 
lirium and comatose affections increase, death is to be ap- 
prehended. The patient then dies of apoplexy, on the se- 
venth, ninth, or eleventh day ; but more commonly he falls 
a victim to inflammation of the membranes of the brain. 

When erysipelas of the face, after having made some 
progress, remains stationary, and there is delirium and stu 
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per, and the pulse is small, or, without being small, is too 
frequent, the skin moderately warm, and there are no symp- 
toms of disorder of the primse vi*e ; and finally, if typhus 
fever be then prevalent, the ease is dangerous. We should 
mistrust the result, when nature seems in doubt, and when 
her incoherent efforts, without order or relation, seem to tend 
to no good end ; for these symptoms indicate very serious 
disorder in the animal economy. The dissection of persons 
who have thus died, has often discovered no traces of dis- 
ease. 

Erysipelas of the face commonly terminates by resolu- 
tion ; sometimes abscesses form in the eyelashes ; finally, 
gangrene may affect some parts, and extend to others. 

The treatment of erysipelas of the face being included io 
what has been said of erysipelas in general, we shall only 
remark, 1st. That, in cases of very intense disease, attended 
with symptoms indicating an affection of the brain, bleeding 
and blisters may be of eminent service. 2d. That topical 
applications are useless, and may be injurious, by the cool- 
ing or drying on the compresses, which then excite pain, by 
adhering to the parts. 3d. That the abscesses whieh occa- 
sionally form in the upper eyelid, may be left to nature 
when small, otherwise they must be opened by a transverse 
incision. 

Section II. Of Pustular Erysipelas, or Shingles. 

Pustular erysipelas is an inflammation of the skin, which 
appears to affect more particularly its reticular structure, 
and which is always accompanied by a greater or less erup- 
tion of pustules. This kind of erysipelas is characterized 
by a semicircular red band continued round the body, or 
formed by a succession of circles ; by pustules, whieh cover 
the redness, and sometimes precede it; by stinging pain, 
which precedes and accompanies the erysipelatous erup- 
tion ; and finally, by the drying of the pustules, and their 
transformation into crusts, which fall off, and terminate the 
disease, the duration of which is from twenty to thirty days. 

Pustular erysipelas partakes of the ring-worm, in its red- 
ness, the nature of its pains, the small pustules which cover 
the inflamed part, and the crusts which follow ; but it differs 
from it, 1st. By the nature of its cause ; 2d. By the preced- 
ing symptoms ; 3d. By the form it assumes ; 4th. By its 
duration ; and, lastly, By its termination, which is always 
complete and certain when the crusts have separated. 

The shingles may appear in any part ef the body, hot it 
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most commonly takes place on one of the sides of the chest 
or abdomen, where it forms a half girdle, three or four 
inches broad, and extended, more or less obliquely, from 
the sternum, or umbilicus, to the vertebral column ; some- 
times it passes beyond the centre of the back, but it very 
rarely extends round the whole body. The girdle which it 
forms, may be either regular and continuous, or interrupted 
by portions of sound skin. Pustular erysipelas may be either 
simple or complicated, sporadic or epidemic ; it may arise 
from an accidental cause, or from a cause which returns at 
longer or shorter intervals ; it may also be connected with 
certain evacuations, or other diseases : ir has been known to 
alternate with the gout, rheumatism, diarrhoea, or attend 
the monthly evacuations, &c. 

Pustular erysipelas is a disease of all climates ; it may 
appear in any season, but is most frequently met with in 
spring and autumn ; it is more common in cities than in the 
country, and very rarely attacks children. 

This disease depends always upon an internal cause, the 
nature of which is unknown ; but the circumstances which 
concur to give rise to erysipelas generally, may also produce 
the shingles. Persons of a bilious temperament, who use 
too freely high-seasoned food and spirituous drinks, are 
much more subject to it than others. It is generally at- 
tended with saburra in the primse vise. 

The course of the disease may be divided into four pe- 
riods : 1st. That of its attack ; 2d. That of the eruption ; 
3d. That of the exsiccation of the vesicles, and the forma- 
tion of crusts ; 4th. The falling off of the crusts. 

1st period. — Febrile action, general uneasiness, shooting 
and pricking pains in different parts of the skin ; agitation, 
especially during the night ; obstinate watchfulness, anxiety 
about the precordia, anorexia, disgust, nausea, and even vo- 
miting ; sometimes greater or less difficulty of respiration : 
such are the symptoms which usually precede the eruption 
of pustular erysipelas. They increase for several days ; the 
patient then complains of an acrid, burning, and stinging 
heat in the part where the eruption is about to appear; this 
part becomes somewhat red, slightly swollen, and the patient 
experiences in it a severe smarting, especially during the 
night. 

2d period. — Vesicles, or small pustules, appear very near 
each other ; sometimes they are white, at other times more 
or less red ; they cover the erysipelatous redness, and are 
entirely developed in a short time; they rise in succession; 
somo of them dry and disappear, while others are forming ; 
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they are at first very small, but they gradually augment, 
and form true phlyctsense ; the serum they contain becomes 
turbid, whitish, and sometimes of a reddish brown colour ; 
they open of themselves, or are torn off by the scratching of 
the patient ; at the same time the other symptoms diminish. 
Sometimes the pustules appear before any redness takes 
place. In this case, the base of each vesicle is encircled by 
an areola of inflammation, the red colour of which progres- 
sively extends, and increases with the augmentation of the 
pustules ; the areolae soon unite, and form an erysipelatous 
redness over the whole surface of the diseased part. 

3d period. — As soon as the pustules are opened, the serum 
oozes out, and moistens the excoriated parts ; the pungent 
stinging pain continues, especially during the night, but it is* 
less than during the first and second periods ; sometimes the 
reticular tissue becomes ulcerated, and small unequal granu- 
lations appear, separated from each other by fissures ; the 
fluid which moistens the excoriated parts, produces, by 
drying, dark grey crusts, of an irregular form, and from 
one line to four or five lines thick ; the swelling now dimi- 
nishes, and quickly disappears. 

4th period. — Although the crusts become dry and black, 
and fall off successively, the redness of the skin diminish, 
the stinging and itching abate, and the epidermis be regene- 
rated under the crusts, no desquamation takes place in parts 
where there are no vesicles ; the skin continues a little red 
in those places where the pustules were situated, and some- 
times small pits remain, like those which follow small- 
pox. 

When the disease has terminated its course, it sometimes 
happens that the patient experiences stinging and severe 
pain in the part affected, which is only removed by the ap- 
plication of blisters : it occurs especially after changes of 
the weather, and sometimes continues many years. 

The prognosis of shingles varies according to the extent 
and intensity of the disease, the constitution of the patient, 
and the complications which may attend it. In general, 
when the eruption is not very extensive, and forms only 
half a zone, .and the pustules are distinct, the disease is 
not dangerous*; some patients, indeed, are not prevented 
from attending to their ordinary business. When, how- 
ever, the band is broad, and encircles the whole body, the 
ease is much more serious, and, according to the opinion of 
Pliny, inevitably fatal ; death, however, very rarely takes 
place, but verv great danger may result from a Metastasis 
of the disease" to the chest or abdomen. This accident is 
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especially to be feared in persons disposed to phthisis, and 
Lorrey justly observes, that pulmonary consumption may 
be thus brought on. 

As to the treatment of shingles, when it is not compli- 
cated with any other disease, it is sufficient to put the patient 
upon a proper regimen, and lo prescribe diluting drinks, 
such as whey, veal broth, oxvruel, &c. and to keep the 
bowels open by injections. When the scabs have separated, 
it is proper to purge the patient. A vomit is almost always 
necessary in the commencement, indeed it is indicated in 
any period of the disease, when there is evidence of de- 
rangement of the priuise vise. 

Bleeding has sometimes been used with success, when the 
fever and agitation were very great ; but we should use this 
remedy with caution, lest we produce a retrocession of the 
disease. 

The regimen requires great attention. While nausea and 
anorexia exist, the patient should take only three or four 
cups of broth in twenty-four hours. As these symptoms di- 
minish, the nourishment may be increased ; but the food 
should always be light, easy of digestion, and adapted to the 
state of the patient. If he be weak, he may take wine and 
water. 

All topical applications are useless, or injurious ; the part 
should merely be covered with line linen, which is frequently 
changed, so as to absorb the discharge. Liquids, and fatty 
substances, are injurious; astringents are highly dangerous. 

When the disease is terminated, if pain continue to be 
felt in the diseased part, we should have recourse to warm 
baths, to the application of asses milk, or to a mixture of 
orgeat- water with cow's milk ; and, if they resist these re- 
medies, one or more blisters should be applied. 



ARTICLE II. 

Of Phlegmon. 

Phlegmon is a circumscribed, elevated, inflammatory tu 
mour, accompanied with heat, redness, pain, and sense of 
pulsation; it is seated in the cellular tissue. When it attacks 
the subcutaneous cellular tissue, the skin participates in the 
inflammation from the beginning of the disease; but when 
it is situated deeply, the skin does not become inflamed until 
the disease approaches the &uriace of the body. 
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Phlegmon may take place in any part where cellular 
tissue exists ; but some parts, -although entirely formed of 
cellular tissue, are hardly susceptible of this disease, either 
b\ reason of their thinness or (heir dense structure ; such are 
membranes, aponeuroses, ligaments, tendons, cartilages, and 
bones : but all other parts may be affected with phlegmon, 
and generally every part is liable to it in proportion to tht 
quantity of cellular tissue it contains. 

Phlegmon ma} be either external or internal : the former 
alone belongs to the province of surgery. 

Phlegmon most frequently appears on the neck, in the 
arm-pits, the mammae in women, the upper and lower ex- 
tremities, and the margin of the auus. 

Phlegmon sometimes present* certain modifications, which 
Lave received the names of erysipelatous, edematous phleg- 
mon, &c. but these modifications do not change the cha- 
racter of the disease, and the scholastic distinctions to which 
they have given rise arc not worthy of attention. 

Phlegmon is always produced by an irritating cause, which 
augments the vital action of the vessels and nerves of the 
irritated part, produces an afflux of blood and lymph to- 
wards it, and, by the accumulation of these fluids, causes 
swelling, distension, pain, &c. Phlegmon is often occasioned 
by strong compression of the vessels and nerves, by a wound, 
aprick, a burn, the presence of a foreign body, &c. Some- 
times it appears spontaneously, or from an internal cause, 
the nature and modus operandi of which are entirely un- 
known. 

The symptoms of phlegmon are a hard, circumscribed, 
elastic tumour, shooting pulsating pain, redness, (more or 
less bright, according to the depth of the tumour, always 
greatest in the centre, and not disappearing upon pressure 
like that of erysipelas), heat more or less intense, according 
to the extent of the affection of the skin. These symptoms 
successively augment, and when the disease has reached its 
arisis, if it\erroinate by resolution, they gradually diminish, 
and finally disappear ; but when anv other termination takes 
place, these symptoms undergo modifications, of which we 
shall speak hereafter. 

When phlegmon depends upon an external cause, when it 
is of no great size, and is not situated in any sensible part, 
it produces scarcely any fever; if otherwise, fever appears, 
With heat of the skin, thirst, dryness of the mouth, redness 
of the face, agitation, watchfulness, &c. The violence of 
these symptoms is proportioned to that of the inflammation, 
and the degree ef sensibility ef the part affected. In phle^- 
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mon from external causes, fever always follows the inflam- 
mation; in that from internal cause, it commonly precedes 
it : thus, in the first place, fever has heen regarded as the 
effect of the local disease ; and, in the second, as an effort 
of nature to rid itself of a morbid principle by inflammation 
of an external part. 

Phlegmon may terminate by delitescence, by resolution, 
by suppuration, by gangrene, or by induration. 

Delitescence rarely takes place in phlegmon, hut it may 
occur in phlegmon from an internal cause. It is to be feared 
if the symptoms of inflammation diminish before it has at- 
tained its height; we should then endeavour to prevent it by 
irritating applications, and in some cases, by a blister to the 
part. 

Resolution is the most favourable termination of inflam- 
mation, even when it depends on an internal cause ; for by 
the mechanism of inflammation, nature modifies and elabo- 
rates the cause of the disease, destroys its injurious qualities, 
and discharges it by the excretions. We should never fear 
producing this termination ; we ought especially to endea- 
vour to bring it about when the inflammation is deep seated, 
and the abscess which would result from it would be difficult 
to heal, or when suppuration would injure the organ which 
it affects. We may expect resolution when inflammation is 
not very intense, and when it attacks parts, the cellular 
tissue of which contains little fat. This termination com- 
mences by the successive diminution of the local symptoms ; 
such as heat, redness, pain and tension ; and if the tumour 
Jje situated under the skin, the epidermis scales off. 

Suppuration is almost inevitable in phlegmon which is 
situated in a part that contains a great quantity of fatty cel- 
lular tissue ; such as the buttocks, the parts about the anus, 
&c. The time in which suppuration is produced, varies 
from the fifth to the eighth day, when the inflammation is 
intense, and situated in a part, the cellular tissue of which 
contains much fat ; in other cases, suppuration does not com- 
mence until the fifteenth or twentieth day, according to cir- 
cumstances. 

We may anticipate suppuration when the inflammation is 
\iolent and rapid in its progress, when the pain is throbbing, 
and when the part affected is fatty ; we know that suppura- 
tion is taking place by the augmentation of all the symptoms, 
and by irregular chills ; lastly, we know that pus is formed 
when the tension, heat, and fever are diminished, when the 
pain becomes gravitated, when the tumour projects in the 
centre, and fluctuation is perceived. If the tumour be not 
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opened by art, the skin at its apex becomes white and thin, 
it breaks and pus flows out. 

Phlegmon sometimes terminates by gangrene. This may 
arise from the malignity of the inflammation ; but whatever 
be its cause, it commences by a diminution of the heat, pain, 
and tension, by a change of the colour of the part to livid 
and black, by phhetscnas filled with black serum, and by 
other symptoms, of which we have spoken in treating of 
gangrene. When phlegmon affects the whole thickness of a 
limb, as in commiiiutive fractures, gun-shot wounds, deep 
punctures, &c. the violence of the congestion and the stran- 
gulation produced by the resistance of the muscles may pro- 
duce sphacelus of the limb ; but when phlegmon is circum- 
scribed, and affects only the subcutaneous cellular tissue, 
the gangrene i= confined'generally to the apex of the tumour. 
Thus we sec in extensive inflammations about the anus, a 
tumour forms, the summit of which is converted into a large 
eschar, that contains not only the skin, but the adepose 
cellular substance, so that when the eschar separates, the 
gluteus muscle is denuded to a great extent. 

Phlegmon may terminate by induration ; but this seldom 
happens except in glandular organs. The use of repellants, 
and even of resolvents, before the proper period, the chronic 
nature of the disease, the indolence of the affected part, arc 
the causes which tend to produce it. 

The prognosis of phlegmon depends not only on the extent 
and violence of the congestion, but also on the depth at 
which it is situated, the nature of the part inflamed, and its 
relation to other parts, especially those which are near it. 
If it be situated near certain tendons, and we cannot prevent 
suppuration or gangrene, they become denuded and exfoliate, 
and the parts to which they belong lose the power of mo- 
tion. If it take place near the lower extremity of the rec- 
tum, the denudation of this intestine, even though it be not 
pierced, may cause a fistula. 

Bleeding is more necessary to prevent and diminish the 
violence of inflammation in phlegmon, than in any other in- 
flammatory tumour. By diminishing the quantity of blood, 
and, with it, the vital powers, we prevent the violence of the 
congestion, while we slacken the pace of the inflammation, 
and keep it in the degree favourable to resolution. In a ro- 
bust patient, two or three copious bleedings in the com- 
mencement of the disease, are sufficient. Local bleedings; 
also produce good effects, by emptying the vessels of the 
part inflamed. 

We should second the effects of bleeding by cooling and 
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dilating drinks, by low diet, and injections, so as to keep tU» 
bowels open. Emetics are indicated when there is a dis- 
orderof the first passages; hut they should lot he given 
until al'ier venesection, provided it he judged uecessary. 
Purgatives are only proper towards the close of the disease* 
and when the state of the primse vise requires them. 

Repellents may be employed in the commencement of a 
small phlegmon, which has arisen from an external cause ; 
in ail other cases they are improper, because they tend to 
produce metastasis, or induration. This last effect is espe- 
cially to he feared affer the disease has existed for several 
days, and the affected organ is of a glandular nature. 

When repellents are not proper, or having been employed, 
have failed of producing the desired effect, we should apply 
emollients and anodynes ; narcotics may be added if the pain 
be very severe: those which answer best are poultices of 
rye meal, boiled in a strong decoction of marshinallow 
roof, or those of bread and milk, with the yolk of eggs and 
saffron. These applications should he continued until resolu- 
tion is effected : it is advantageous to unite with them mild 
resolvents as the inflammation diminishes. 

When phlegmon passes to a suppurative state, if the in- 
flammation be severe, we should continue the emollient ap- 
plications. 

Active applications may produce gangrene, but when the 
inflammation is less severe, we may employ mild matura- 
tives, of which the strength should be increased as suppu- 
ration progresses ; those of the most active kind are required 
when the inflammation is languid and deep seated. If the 
purulent tumour be small, if it point rapidly, we may leave 
the opening of it to nature ; in other cases we should pune- 
tnre it, and treat it like any other abscess. 



ARTICLE III. 

Of Hie Furunculust or Bile. 

Bile is an inflammatory tumour which always terminates 
by suppuration, and in the centre of which is a kind of 
white eschar, called the core ; it is seated in the cellular 
tissue, and extends to the skin ; it inflames and opens in one 
place, sometimes in several ; any part of the body furnished 
with cellular tissue may be the seat of it; however, it rarely 
attacks the forehead, the scalp, the sole of the foot, or the 
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palm of the hand ; perhaps it has never heen seen on the 
eye-brows or the ears. 

Furunculus is sometimes unique, and at other times 
several appear together in different parts of the body, espe ■ 
cially in children, immediately after the termination of an 
acute disease. Sometimes the number of biles is so great 
that the patient cannot sit, stand, or lie down ; very often 
new ones are formed when the former cicatrize, and this for 
a considerable time. 

A bile rarely exceeds the size of a pigeon's egg ; but when 
there is one only, it is often larger, sometimes as big as a 
hen's egg. 

Biles always arise from an unknown internal cause ; 
sometimes they appear in persons in perfect health, and 
who have not been previously ill: sometimes they follow 
small-pox, measles, putrid fever; they are the means of 
discharging a morbid principle. When they appear, there- 
fore, after an acute disorder, they are considered critical and 
salutary. The disease appears more frequently in the spring, 
and in persons of sanguine and plethoric habits ; infancy, 
youth, and old age are alike subject to it. 

A bile appears in the form of a bard, circumscribed, 
painful, warm tumour, of a red colour, approaching to 
purple, in the form of a cone, the base of which is far be- 
low the surface of the skin, and its apex very little above it. 
The pain which it produces is more or less severe, accord- 
ing to its situation and depth. Those on the abdomen arc 
extremely painful ; those which are situated deeply, and af- 
fect a small portion of the skin, are less so. On the hand, 
when the skin is most involved in the disease, the pain i9 
very acute, because the skin is strongly stretched, especially 
near the apex of the tumour. Bile is rarely accompanied 
with any general disturbance of the animal economy ; but 
when it is veiy large, and approaches to the nature of an- 
thrax, the excessive pain which accompanies it, causes agi- 
tation, watchfulness and fever. Large biles are often at- 
tended with painful swellings of the lymphatic glands that 
receive the absorbents extending from the tumour; this 
swelling is dissipated when the tumour suppurates. 

Biles always terminate in suppuration, but this suppura- 
tion is slow, and is confined to the summit of the tumour, 
whieh degenerates into a whitish pustule, sometimes livid, 
very sensible to the touch, and which, when opened, gives 
vent to pus, almost always bloody ; thick, grumous, white 
matter, which is the core, is next discharged. This matter, 
whieh at first might be taken for thicieaeU pus, is in reality 
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cellular tissue, converted into a kind of eschar. When (U- 
bile is small and elevated, and one opening is only formed at 
the apex, the whole core escapes at once; but it divides into 
several parts when there is more than one opening* and the 
part remains hard for some time after the disease ha« 
terminated. 

Suppuration being the necessary and inevitable termina- 
tion of biles, we should endeavour to hasten the formation 
of pus by applying basilicon to the centre of the tumour, 
and covering it with a litharge plaster ; the diacholon 
cum gummis, which is often used, is too active, and in- 
creases the pain. When the Irile is very large and distress- 
ing, we may have recourse to emollient and anodyne poul- 
tices. A bile should be left to open of itself; when it does 
so, slight compression may be used, so as to discharge its 
contents. 

If we open a bile, the operation is painful and useless, 
since the core cannot be discharged until it is separated from 
the neighbouring parts, and then the small orifices unite 
into a common opening, large enough to give it passage : 
but if these openings be distant from one another, it may 
then be proper to unite them, as well to discharge the core* 
as to facilitate the cure, which would be retarded by the 
thin edges of the skin ; the parts being then less inflamed* 
the operation is less painful than in the former case. 

Under the use of litharge plaster, a bile whose core has 
been discharged, soon heals ; if the bile be large, however, 
simple ointment and poultice over it, are preferable ; in the 
latter case, cicatrice remains for life. 

If the opening of a bile close before the core is wholly 
discharged, another tumour forms ; it is proper, therefore, 
to prevent the opening from closing by a dossil of lint, until 
the core entirely comes away. 

As biles are always produced by an internal cause, it is 
proper to cleanse the blood, and to order frequent purges ; 
this is particularly necessary when biles frequently return, 
Sometimes wc are obliged to have recourse to a seton or 
issue in the arm, in order to prevent the frequent returns 
of the disease. If they arise from a scorbutic or syphilitic 
source, we must employ the specific remedies. 
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ARTICLE IV. 

Of Anthrax, or Carbuncle. 

Anthrax, or carbuncle, is an inflammatory and gangreu 
ous tumour, seated in the subcutaneous cellular tissue, and 
in the ligaments. There are two kinds, mild and malignant. 

Section I. Of mild Anthrax. 

This first species bears a great resemblance to furunculus; 
it differs from it, however, by its magnitude, the intensity 
of its inflammation, and the extent of the gangrene, which 
affects not only the cellular tissue, but the skin on the apex 
of the tumour. It appears in persons in perfect health. It 
serves as a crisis to another disease, and depends always on 
an internal cause. 

It appears most commonly on the neck, back, and limbs. 

It commences iu the form of a circumscribed, hard, 
bright red tumour, accompanied with acute burning pain, 
which patients compare to that of a live coal applied to the 
skin. On the summit of the tumour one or more pustules 
are soon formed, under which is a black crust, or eschar, 
surrounded by a shining inflamed circle, of a reddish brown, 
riolet, or black colour. The redness, pain, and tension, 
extend often very far to the neighbouring parts. The eschar 
enlarges, softens, and opens, after two or three days, by 
small cracks, from which is discharged bloody, ichorous pus. 

The mortification is sometimes confined to the cellular 
tissue, and does not extend to the skin, which then becomes 
soft and thin, and several small openings are formed at the 
top of the tumour, which unite after a little time. The cel- 
lular tissue, which forms the nucleus of the tumour, morti- 
fied and converted into a white eschar, separated by suppu- 
ration, escapes and discovers an ulcer, at the bottom of 
which we see muscles, tendons, and sometimes large vessels. 
The edges of this ulcer are irregular, and formed by a 
portion of thin skin, of a reddish brown colour : it is diffi- 
cult of cure; it heals partly by the adhesion of the skin, and 
partly by the formation of a cicatrix. Mild anthrax does 
not always derange the health, but commonly it is preceded 
and attended with fever, which abates when the tumour 
opens and the eschar separates. It is generally attended 
with disorder of the first passages, sometimes of a bilious 
liind, more rarely putrid or malignant. When anthrax ap- 
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pears in the course of these last fevers, it is to be consi- 
dered as critical. Mild anthrax is not a dangerous disease, 
unless it expose a joint, large nerve, or tendon. 

Bleeding is improper in this disease ; it would prostrate 
the vital powers, and perhaps occasion a metastasis. When 
the pulse is full and strong, and the countenance animated — ■ 
when there is watchfulness and inquietude, cooling and aci- 
dulous drinks are alone necessary; but if there be prostra- 
tion of strength, tonics and cordials are necessary. If the 
stomach and bowels be disordered, an emetic will be useful. 
The bowels must be kept open, and the diet adapted to cir- 
cumstances. 

As to local applications, if the inflammation be consider- 
able, emollient poultices are indicated: irritating applica- 
tions, usually called maturatives, arc proper when it is 
feeble and languid. When the centre of the tumour is 
softened, and we perceive in it a pulpy feel, it should be 
opened with a cutting instrument, in order to discharge the 
mortified cellular substance, and the sanious pus, which 
would otherwise burrow into sinuses. When the mortification 
Iras extended to the teguments, and is bounded, the separa- 
tion of the eschar should be promoted by unctuous and 
emollient cataplasms, — the simple ulcer which results is to 
be treated in the ordinary manner. 

Section II. Of malignant Anthrax, or Carbuncle. 

This may be distinguished into that which is pestilential, 
and that which is not so. The last is almost always sporadic ; 
however, it appears epidemically in certain countries, and 
particularly in hospitals, where a great number of children 
are collected together. It attacks, indifferently, all parts of 
the body, exeept the palm of the hand, the sole of the foot, 
and the hairy scalp; but it is most common on the neck, 
face, and trunk. Infants are more subject to it than adults 
and old persons. It is most common in summer. 

The malignant anthrax, which is not pestilential, com- 
mences with great heat and acute pain in the part affected : a 
tubercle, with very extensive base, is formed : it is circum- 
scribed, very deep and hard: it is of a bright red in the 
centre, lighter in the circumference. The apex supports a 
livid vesicle, containing brown ichorous matter, and is con- 
Terted quickly to a black eschar ; sometimes dry and crusty, 
like that produced by a hot iron ; sometimes soft and shining, 
like that resulting from the action of caustic potash. This 
aschar, which gradually increases, is surrounded by a doughy » 
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shining, emphysematous tumefaction, the paleness of which 
marks a languid inflammation, that extends to the neigh- 
bouring parts as the eschar increases. If nature have power 
enough to throw all the cause of the disease upon the af- 
fected part, and the gangrene he defined, the inflammation 
becomes stronger, assumes a phlegmonous character, and 
produces laudable pus, which separates the dead from the 
living parts. 

Malignant anthrax, not connected with plague, is always 
accompanied with a general disturbance of the animal eco- 
nomy, evinced by nausea, vomiting, smallness and contrac- 
tion of the pulse, prostration of strength, syncope, anxiety, 
sinking of the countenance, pain in the head, watchfulness, 
delirium, and all the symptoms which characterize putrid 
or malignant fever, sometimes both. 

The progress of the disease is generally very rapid; some- 
times it proves fatal in thirty or forty hours; at other times, 
not until the ninth or eleventh day. The danger is propor- 
tioned to the extent of the disease ; and it is to be remarked, 
that the gangrene is more extensive below than on the sur- 
face of the skin. Large nerves, blood-vessels, and other 
important organs, are included in the eschar, the separation 
of which may be followed by hemorrhage, or other danger- 
ous accidents. If the cheeks be affected, they sustain an 
irreparable loss of substance. 

This disease is always dangerous ; when it affects the face, 
neck, chest, abdomen, groin, or axilla, it is more so than 
when it is seated on the extremities; the danger is also propor- 
tioned to the extent of the disease, and a livid and black colour 
of the carbuncle is a dangerous symptom. When the inflam- 
mation disappears suddenly, the disease commonly proves 
fatal ; when the carbuncle is elevated, and a mild and per- 
manent sweat appears over the whole body, with diminution 
of the nausea, anxiety, &c. the prognosis is favourable. 
Feeble, cachectic persons, or those worn down with fatigue, 
children, and old men, recover less frequently than healthy 
adnlts. When carbuncle appears in the advanced stage of 
putrid or malignant fever, and is accompanied with a dimi- 
nution of other symptoms, it is critical ; it is not so in 
fevers caused by the carbuncle itself; in such cases, the 
efforts of nature rarely expel the deleterious principle. The 
internal treatment of carbuncle is the same as (hat of putrid 
and malignant fevers. The stomach and bowels being gene- 
rally disordered in the commencement, or course of the dis- 
ease, an emetic is indicated ; after this we should prescribe 
wine, camphor, ammonia, and especially bark. If there be 
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somnolency, we should apply blisters to the legs : bleeding 
would be fatal. The apparently inflammatory symptoms, in 
the commencement of the disease, are highly deceitful. 

The local treatment consists in the immediate application 
of a hot iron, caustic potash, or muriate of antimony. This 
practice, recommended by Celsus, and followed by almost 
all practitioners, as well ancient as modern, limits the pro- 
gress of the gangrene, and rouses the languid action of the 
part. 

After the application of caustic to the centre of the tu- 
mour, an emollient anodyne poultice is to be applied, to di- 
minish the tension, heat, and 'extreme pain. The most irri- 
tating applications, recommended by many practitioners, are 
ineffectual, and often aggravate the disease ; they are only 
proper when the anthrax is developed very slowly, and the 
inflammation languid ; but, even in this case, the hot iron is 
a far better remedy. 

If, before we are called, the disease has made great pro- 
gress, and neither the hot iron nor caustics can reach the 
living parts, on account of the thickness of the eschar ; or, 
if the disease be too extensive to render these remedies ad- 
missible, we should then be content to scarify the gangre- 
nous parts, so as to discharge the putrid ichor, and to rouse 
the weakened action of the subjacent parts. The scarifica- 
tions should not extend beyond the eschar ; they might pro- 
duce dangerous, or fatal hemorrhages, on account of the 
extreme debility of the vessels near the part. 

When the mortification is defined, we may use unctuous, 
emollient, and anodyne applications. If the eschar be thick, 
it should be cut in two ; but it ought never to be drawn 
away with force. The ulcer which succeeds, should be 
dressed with an antiseptic application until it become heal- 
thy, when it is to be treated like any other simple sore. 

The pestilential malignant carbuncle is a symptom of the 
most intense degree of typhus, called plague and pestilential 
fever. It is remarked that this symptom rarely appears, 
except at the height of the pestilential epidemic, at which 
time the disease is most severe, and most highly contagious. 
Several carbuncles may appear in the same subject ; they 
take place in every part of the body, except those covered 
with hair ; but fleshy parts are most frequently affected. 
The disease rarely appears in the seat of ordinary buboes. 

Pestilential anthrax commences with a painful itching in 
the part. At first a small vesicle appears, no larger than a 
pin's head, and becomes filled with yellow serum, without any 
sign of inflammation : pimple after pimple rises, and extends. 
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"When they have attained the size of the thumb-nail, the 
pellicle cracks, and discharges a little serum, exposing the 
black surface, which forms the principal characteristic of 
true anthrax : the eschar extends, and sometimes acquires 
the size of both the palms of the hands. 

If the patient have a very strong constitution, or if the 
disease be not very severe, the gangrene becomes defined, 
an inflammatory circle is formed around it, the eschar se- 
parates, and the general symptoms gradually diminish. If 
the disease have extended to a very great depth, much time 
is required to separate the eschar, which cither exposes 
large nerves, blood-vessels, or bones, or includes them. 

The treatment of this disease is the same, whether it be 
connected with plague or not. It has been proposed to cut 
out malignant carbuncle ; but experience has shown the in- 
utility and inconvenience of this practice, which is now dis- 
carded. If the incisions be confined to the gangrenous parts, 
the operation is perfectly useless, because it does not at all 
accelerate their separation. It cannot be done with a view 
of diminishing the putrid mass, for the dry eschar of malig- 
nant carbuncle is hardly susceptible of decomposition. If 
the living parts be cut, the operation is still useless, painful, 
and injurious ; for the gangrene re-appears ; it is even in- 
creased, by the operation. Sarnoclowitz, who extirpated 
and deeply scarified carbuncles, and finished by abandoning 
both these practices, in his Memoirs en the Plague, which 
appeared in Moscow in 1771, adds to the objections we have 
just stated, that the carbuncle sometimes extends to so 
great a depth, that both extirpation and scarification would 
involve large vessels : hence this patriotic physician con- 
tented himself with applying irritating digestives, and acrid 
oils, to the eschar and surrounding parts, and administering 
powerful internal remedies j means which, in his hands, 
proved successful. 



ARTICLE V. 

Of malignant Pustule. 

Malignant pustule is a gangrenous inflammation of the 
skin, which rarely extends beyond the subcutaneous cellular 
tissue, and which is caused by a deleterious principle gene- 
rated in animals affected with malignant fevers. 

Malignant pustule is generally unique ; however, some- 
tim«0 several appear in the same individnal. 
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This disease is very common in Lorraine, Franche Comte, 
ami especially in Burgundy ; but is not peculiar to these coun- 
tries : it has even been observed in northern climates. It is 
generally frequent in low, marshy places, where many cattle 
are raised; it is epidemic after the heat of summer, when 
the inundation of the meadows has rendered the pastures 
bad, and covered them with mud, while they contain, at 
the same time, numerous dead insects. Animals who feed 
on such pasture, are affected with fevers, accompanied with 
gangrenous inflammation, which prove fatal very quickly. 
Not only the slightest contact of the gangrenous parts, or 
even of the fluids of animals thus affected, gives rise to ma- 
lignant pustule, but even their skin, their hair, retain so 
strongly the contagious principle, that neither the process 
of manufacturing them, nor the circumstance of their having 
been preserved for a great number of years, is sufficient to 
destroy the deleterious principle. The simple contact of 
these substances is sufficient to occasion malignant pustule 
in any season of the year. 

From what has been said, it is not astonishing that this 
disease is chiefly confined to shepherds, herdsmen, tanners, 
butchers, blacksmiths, and grooms; it affects exclusively, 
among these individuals, parts of the body habitually ex- 
posed ; such as the face, neck, hands, shoulders, and bosom 
in women, the arms, feet, legs, ecc. If there be examples 
in which the disease has appeared in oilier parts of the 
body, it is because they have been touched with the conta- 
gious matter: thus it has been known to appear on the back 
of a butcher, who having killed a sheep, and thrown him 
over his shoulders, received some blood on his shirt. A 
butcher's boy received the disease in his mouth, by holding 
bis knife between his teeth. 

In considering, 1st. That malignant pustule is never more 
common than during epizootic gangrene ; 2d. That the small 
spot, similar to a flea-bite, the first appearance which takes 
place, commences always on the surface of the integuments, 
whence it extends gradually and successively to the mucous 
membrane, the dermoid and cellular tissues, acting from with- 
in outwards, like a caustic ; 3d. That it is only seen on the 
face, neck, hands, and, in a word, on those parts which are 
habitually exposed to the impression of external agents ; — in 
considering, I say, all these circumstances, the most distin- 
guished practitioners have believed the disease to arise only 
from inoculation, and to be communicated by the contact of 
bodies impregnated with the virus ; such as the hair, blood, 
and even excrements of animals affected with the distemper 
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which is called the fire, or any gangrenous fever whatever. 
Some have contracted it hy skinning a hair, others from 
touching the tongue of a diseased cow ; it has also been 
thought, and with reason, that insects might transmit the 
disease from infected animals to man. M. Thomassin, in 
his Dissertation on Malignant Pustule, says, that a woman* 
in dressing the sore of her husband, -and having touched her 
face with her fingers, pereeived, two hours afterward, a tu- 
mour on the cheek, which made alarming progress. 

However, M. Bayle has endeavoured to prove that the 
disease may arise spontaneously, and without eontagion. He 
assures us, that many patients, whose cases he relates, were 
certain that they had not touched any parts of an animal 
that had died of the disease, and that the malady had not 
even appeared among animals in the village, during the sea- 
son when he made his observations : he, moreover, states* 
that most of the patients preserved their appetite, and did 
not infect persons with whom they slept. But, if we consi- 
der all the circumstances of the disease, it is easy to per- 
ceive that the existence of a variety of malignant pustule, 
depcuding on an internal epidemic, and non-contagious 
cause, is far from being satisfactorily proved.* 

Morand speaks of two butchers who were affected with 
malignant pustule, after having killed two steers fatigued 
by a long journey, but otherwise perfectly well. The meat 
was good, and none of those who ate of it were injured. 
Thomassin relates a similar case, and Duhamel another. 
On the other hand, Messrs. Eneaux and Chaussier adduce 
opposite facts, in which the gangrenous virus received into 
the stomach has affected this viscus, and produced sudden 
death ; taken into the lungs by respiration, it has caused 
malignant fever, which has terminated fatally, with fetid 
evacuations, and gangrenous spots on the skin ; at other 
times, it has produced carbuncle. 

We shall distinguish the disease into four periods. 

1st period. — When the contagious matter is first applied 
to the skin, there is neither tension, redness, nor heat in 
the inoculated part ; a troublesome itching, a severe but 
transient stinging is felt ; a vesicle forms about the size of 
a millet seed ; it enlarges, and becomes brown ; the itching 
returns at intervals ; the vesicle breaks ; reddish serum is 
discharged ; the itching ceases some hours afterwards. 

2d period. — A small, hard, moveable, circumscribed, flat- 
tened tubercle is formed, like a barley-corn ; the colour of 

* See note L. 
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the skin in not yet altered ; but in the centre of the tu- 
mour, and under the vesicle, it is somewhat yellowish, or 
livid, and granulated like some venereal pustules. To an 
increased itching is added a sense of heat, and smarting ; 
the tumefaction extends, and a salient circle is formed, 
sometimes pale, and others red and livid, or orange-colour- 
ed ; in other cases, the skin appears tense and shining, and 
covered with small phlyctacna;, which quickly run into each 
other. The central tubercle becomes brown and black ; it 
is a small eschar. 

3d period. — The gangrenous point extends ; the areola 
enlarges, and rises around the eschar, which makes the 
centre appear depressed ; the tumefaction is neither inilam- 
matory or edematous, it partakes rather of emphysema. 
Although there is no crepitation, the tumour is elastic, red, 
shining, and erysipelatous ; the acrid heat and stinging are 
succeeded by a numbness and stupor, and sense of weight, 
and the mortification extends deeply into the cellular tissue, 
below the skin. 

4th period.— If the disease prove fatal, typhoid fever, of 
the worst character, appears ; the pulse is small, and con- 
centrated ; the belly sometimes loose, sometimes consti- 
pated ; the patient experiences anxiety and sinking ; the 
tongue is dry and brown ; the thirst unquenchable ; low 
delirium and death follow. The body soon exhales a fetid 
odour, and the affected limb enlarges still more by the evo- 
lution of gas. 

The duration of the different periods greatly varies in dif- 
ferent cases ; sometimes they succeed each other in rapid 
and indistinct succession. The disease has proved fatal in 
eighteen hours. When it terminates favourably, it may last 
several weeks. 

Malignant pustule must not be confounded with malig- 
nant carbuncle ; the cause of the former is external, that 
of the latter internal. 

Malignant pustule is most dangerous when it is seated on 
the head or neck ; if the eyelashes be affected, great swelling 
of the eye, acute pains, and incurable deformity, result ; even 
the eye may be destroyed, and the disease, extending to the 
brain, may prove fatal. When the disease attacks the neck, 
it may suffocate the patient. 

As soon as possible after the inoculation of the disease, 
we should scarify the parts to a sufficient depth, avoiding, 
at the same time, to cut into parts which are not affected 
with the poison, and giving rise to hemorrhage. When we 
are called in the beginning of the disease, after having made 
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iiic necessary scarifications, we should apply to the centre 
of the pustule a piece of lint as large as a pea, and wet with 
the muriate of antimony. At the end of six hours, a dry, 
hard eschar is formed, extending through the skin. The 
wound is to he dressed with simple ointment. On the next 
day, if there he no hardness, no areola, if the pain he slight, 
and unattended with burning heat, we may he sure the caus- 
tic has comprised the whole of the affected part, and sim- 
ply dressing the wound will alone be necessary. If, on the 
other hand, after the application of the caustic, we see about 
the eschar, a hard, eompact tumour; if a vesicular areola be 
formed, and considerable swelling have come on, we should 
make a crucial incision into the eschar, and remove the four 
angles, so as to faeiiitate the action of the caustic. 

If an extensive eschar be formed before we are called, all 
the gangrenous parts must be removed before the caustic is 
applied. We must be careful, however, not to extend our 
incisions into the living parts, lest we induce a fatal hemor- 
rhage. After these operations, the ichorous and bloody 
liquid with which the tissue of the part is filled, must be 
absorbed with lint ; caustic is then to be applied. 

In the fourth period of the malignant pustule, caustic is 
less efficacious than in the preceding; nevertheless, in this 
advanced stage of the disease, after proper scarifications 
have been made, recourse must be had to it. The scarifica- 
tions ought to be made with great care ; for, if they be too 
deep* there will be an abundant hemorrhagy, or dripping of 
blood, that will prevent the action of the topical remedies, 
and weaken the patient. 

Some practitioners, deceived by the inflammatory appear- 
ances of congestion and tension, with which malignant pus- 
tule is always accompanied in the third and fourth periods, 
employ emollient applications ; but this remedy, by suddenly 
relaxing the tense fibres, augments the obstruction, and 
hastens the progress of gangrene. Wise and enlightened 
practitioners never employ them ; they make use of such 
applications as are proper to sustain the languishing vital 
action of the affected part, and favour the developement of a 
well-conditioned inflammation, and the establishment of the 
suppuration that ought to separate the dead from the live 
parts. The eschar and its environs must be dressed with a 
strong digestive spread on lint, and the part covered with 
compresses dipped in a tonic and resolvent liquid, such as 
camphorated spirits, with a poultice made with bark and 
camphorated brandy. These means are continued until the 
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swelling lias subsided, and the eschar detached ; then simple 
dressings, as in the preceding ease, are alone necessary. 

As long as the malignant pustule is small, and has not 
exercised its influence on the constitution, it may he cured 
by a local treatment ; but, in a contrary case, to this treat- 
ment must be added general remedies, suited to the particu- 
lar state of the patient and the symptoms of the disease. In 
general, the indications are the same as those of typhoid 
fevers ; the strength is oppressed, the sensibility, the irri- 
tability, and all the functions, are languid. Recourse must 
he had to energetic means to animate the vital powers, 
awaken the sensibility and irritability, and prevent the pu- 
trefaction of the humours. Bark, in substance alone, or 
added to camphor, or in decoction with mineral acids, ac- 
cording to the exigency of the case, is an excellent tonic*, 
and, therefore, the most powerful antiseptic, and the most 
proper to fulfil the proposed object. If symptoms of sa- 
burra in the first passages exist, (a complication very fre- 
quent in the course of this disorder,) it is necessary to give 
an emetic before using bark ; but it is important to remark, 
that, in like cases, when the body is open, a vomit is impro- 
per ; it will not fail to aggravate this symptom, which, 
though rare, is constantly dangerous. After what we have 
already said, it would be useless for us to declaim against 
relaxing applications, bleeding, or purgatives, in the course 
of the treatment of this disease. 

Whilst the disorder is in all its violence, the regimen 
must be severe ; the use of all animal soups is to be avoided ; 
barley or rice gruels alone should be permitted, with acid 
drinks and good wine — claret in preference, mixed with an 
equal quantity of water. 

A great number of examples could be cited to confirm 
what we have said relative to the treatment of malignant 
pustule, but we shall confine ourselves to the following : — 

In the year 1791, four persons, three butchers and a wo- 
man, the wife of one of them, purchased, near Paris, an ox 
that died by eating smutty corn or grain ; they dressed and 
divided it into pieces, which they privately introduced into the 
capital. This meat was sold, and the persons who bought: 
it, and ate of it, were not incommoded; but, in two or three 
days, two of the butchers were attacked with malignant 
pustules. This disorder manifested itself by a small pimple 
capped by a phlyctsena, between the chin and an angle of 
the jaw. A physician and surgeon who were called, mistaking 
the disease for erysipelas, bled the two patients in the arm 
and foot, and in three days they both died. 
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The woman was attacked, almost at the same time, with 
xhe same disease ; on her the pustule appeared on the ante- 
rior and superior part of the neck, under the hase of the in- 
ferior jaw, and made rapid progress, so as to render respi- 
ration and deglutition very difficult. M. Larrey having been 
called, immediately knew the nature of the disease ; but 
the case appearing to him very serious, he desired to have 
me in consultation. The patient scarcely breathed, the pulse 
was very feeble, and the weakness extreme. An eschar 
of considerable extent had taken the place of the vesicle. 
We scarified the gangrenous part, and touched the bottom 
of the scarification with liquid muriate of antimony, and ad- 
ministered tonics. The next day the patient experienced 
relief; the respiration became easy ; the use of bark, in large 
doses, raised the puke ; the mortification, that had extended 
under all the anterior part of the neck, was stopped ; the 
eschar was detached, and the cure was soon complete ; but 
the loss of substance was considerable, and the cicatrix 
formed a chord that extended from the jaw to the clavicle, 
and kept the head inclined forward and on the side. 

In the husband of this woman, the third butcher, the ma- 
lignant pustule appeared on the middle part of the right 
cheek ; caustic was immediately applied, which stopped the 
progress of the disease in the commencement ; claret wine 
and bark was administered at the same time, and this last 
patient was soon restored to health. 



ARTICLE VI. 

Of Aneurism. 

The name of aneurism is given to a tumour formed by 
'the arterial blood, contained in a dilated, or discharged 
from an open artery. 

When the blood that forms the tumour is still confined in 
the cavity of the artery, the coats of which are dilated, the 
disease receives the name of t rue aneurism; when the blood 
has issued from an open artery, it takes the name of false 
aneurism. This last is distinguished into primitive, con- 
secutive, and varicose. In primitive false aneurism, the 
blood that has come out of an open artery immediately, or 
a short time after its being wounded, is infiltrated through- 
out the whole limb ; in consecutive false aneurism, the 
fclocd that has come from the artery, sooner or later after 
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the wound, is effused into a sue formed by the lamma of 
the cellular tissue ; finally, in a varicose aneurism, the blood 
that forms the tumour, has passed from the artery into a 
neighbouring vein, by a common and parallel opening, and 
augments the diameter of this last vessel, by distending its 
coats. 

Beside the true and false aneurisms, a third kind has 
been admitted, to which the name of mixed aneurism has 
been given. This last arises from the division or rupture of 
some one of the tunics of an artery, or the extension of the 
others. Two varieiies of this pretended mixed aneurism 
have been distinguished : in one, the interior and muscular 
tunic is broken or divided, whilst the cellular sheath is ex- 
tended ; in the other, on the contrary, (he interior tunic is 
dilated in the form of an hernial sae, through the divided 
or broken muscular and cellular coals. 

But it appears, as we shall presently demonstrate, that 
the true voluminous aneurism of long standing, is that which 
is described as the first variety of the mixed aneurism. We 
shall see, that, in both aneurisms, there is a period when 
the muscular and internal coats are broken, and that then 
the cellular coat alone, forming the sides of the aneurisinal 
sac, is distended. 

As to the second variety, to give an idea of its formation, 
it has been supposed that the cellular and muscular coats 
may be singly injured by some sharp instrument, such as 
the point of a lancet, or opened in some other manner ; and 
the interior tunic remaining entire, being too feeble to sup- 
port the impetus of the blood, is distended, and pushed 
through the two others, as the peritonaeum is pushed out- 
bide the belly by the intestines that are displaced in the for- 
mation of the hernia ; whence the expression, aneurisma her- 
nium arterice sisteus, employed by some persons to designate 
this pretended mixed aneurism. 

The experience g of Haller has been regarded as demon- 
strative proof of the dilatation of the exterior muscular 
tunic of the arteries, when their cellular coat is divided or 
destroyed, and that of the interior coat, when this last has 
alone eseaped division or destruction. This celebrated phy- 
siologist says, he has frequently observed in living frogs, 
that when he raised the membraneous tunic of the arte- 
ries of the mesentery, and destroyed the cellular tissue that 
surrounds them, they dilated in the form of aneurism ; which 
was equally the ease after an incision, and particularly after 
a prick that affected only a part of the thickness of the coats 
$f the vessel. But whatever skill he may have acquired by 
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long exercise and experiments on living animals, it would 
be difficult to persuade any one that lie could be certain of 
not having divided the exterior tunic of vessels so line as 
those on which he operated ; it is more than probable* that, 
in his experiments, he divided the partitions between the 
vessels, and that the formation of the tumour he afterwards 
observed, was only a false aneurism, which gave passage 
to the hlood into the cellular tissue, into which it could 
only penetrate slowly, by reason of the narrowness of the 
opening. 

It is evident that mixed aneurism does not exist, from the 
following considerations : — 1st. If, after the rupture of the 
proper coats of an artery, the cellular tissue he distended in 
form of a sac, it is he ause it is at the same time wwy exten- 
sihle, and little adherent to the muscular tunic ; it is also in 
consequence of these two properties that, when a large ar- 
tery is tied, the cellular tunic resists, whilst the interior and 
muscular tunics are constantly broken. Now the internal 
tunic ought to resist most strongly the action of the ligature, 
as it is not immediately acted upon, if, like the cellular tu- 
nic, it slightly adhered to the muscular, and were suscep- 
tible of extension. 

2d. If you push, with force, air or any liquid into an 
artery, the external and the muscular tunics are hoth bro- 
ken, and the injected matter passes into the cellular sheath, 
which is distended. 

3d. If the same experiment be made on an artery stripped 
of its cellular and muscular tunics in one or several points 
of its circumference, however careful the eftbrt by which 
the injection is pushed, the internal tunic will always be 
broken, and not distended. 

4th. Although an artery be uncovered, stripped, even by 
the effort of some accident, of its exterior cellular tissue, 
and remain in that state some time in the bottom of an ul- 
cer, an aneurism is never the consequence. We have seen 
the brachial artery, after an anthrax, completely deprived 
of its cellular tissue : its beatings could be observed during 
ten days j after which, the granulations hid it from view. 
The patient was cured, and never had an aneurism. In si- 
milar eases, on the contrary, the partitions of the vessel 
acquire a greater thickness from the effect of inflammation, 
and the diameter of its cavity diminishes. 

5th. If, by design, the femoral or carotid artery be strip- 
ped of its cellular tissue in a living animal, and, after tin 
cure, the vessel submitted to the experiment be examined, 
the result will be the same 
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6th. Finally, the result will be the same, if an artery be 
stripped, not only of its cellular sheath but of its muscular 
tunic, as was done by Hunter, Home, and Scarpa ;* it will be 
found, after the cure of the animal, that not only the internal 
tunic, that remained almost alone, has acquired, from the ef- 
fect of the inflammation, a greater degree of thickness, but 
that, re-united to the adjacent cellular (issue, this membrane 
forms with it, in this part, a partition much more thick and 
compact than the partitions of the vessel in their natural 
state. 

From what we have just said, it may be concluded, 1st. 
That what has been described as a mixed aneurism, formed 
by the rupture of the internal and muscular tunics of an ar- 
tery, and by the dilatation of the cellular tunic, is nothing 
but true aneurism, at a certain point of devclopcment. 
3d. That the mixed aneurism, produced by the dilatation of 
the internal tunic, or of this and the muscular tunic, form- 
ing a sort of hernia, never did exist. 

Section I. Of true Aneurism. 

True aneurism is a tumour, more or less voluminous, 
formed by the artery, or blood contained in a portion of 
the artery, the coats of which are dilated. 

The opinions of authors and practitioners are divided 
as to the dilatation of the arterial coats in this sort of aneu- 
risms, the dilatation being admitted by some, and denied by 
others. In this diversity of opinion, nothing is more 
proper to give exact notions, conformable to truth, than an 
anatomical inspection of the affected organs, and this is 
what we learn from this source. If a recent and small 
true aneurism, about the size of an olive, be examined, it 
will be observed, that above and below the tumour the 
artery preserves its natural diameter. In the tumour 
the coats are removed from the axis of the vessel, some- 
times around the whole circumference of the arterial tube, 
but most frequently at one point. In this last case, the rest 
of the circumference of the artery preserves its natural 
relation with its axis, whilst the alfected part discovers, on 
the inside, a sort of fossa or excavation, that differs from the 
rest by this circumstance only. The internal tunic extends 
without interruption, over the whole internal surface of 

* See Reflections and Observations on Aneurism, by Scarpa, trans- 
lated by M. Delpech ; a work which cannot be too strongly recommended 
to surgeons who wish to acquire a profound and solid knowledge oi' 
aneurism. 



Of Tumours in general. 255 

this fossa, and the muscular embraces the point, slightly 
distended, as the rest of the circumference of the artery. In 
this case there is no rupture, and if the artery, thus dilated, 
be split, it will be found that the thickness and consistence 
of its coats is rather augmented than diminished, and, con- 
sequently, that the dilatation does not take place at the ex- 
pense of the thickness of the arterial tunics. The blood 
contained in this part of the dilated artery is not coagulated, 
except after death; but the cavity in question, is too small 
to retard its movement, and therefore allows it to stagnate. 
Such was the state of an aneurismal tumour in its early 
stage, that I had occasion to observe in a subject who died 
in consequence of an aneurism of the femoral artery ; and 
in another who died a long time after having been cured 
of an aneurism in the popliteal artery. 

If true aneurism be chronic; and if after having been of 
a small volume for a certain time, it suddenly take a rapid 
growth, whether in consequence of some effort, or from 
some unknown cause, it will at first be found that the aneu- 
rismal sac is formed entirely of cellular substance, con- 
tinuous with the external or cellular sheath of the artery, 
and with the surrounding cellular tissue, that may be dis- 
tinguished from them by its greater density and thickness, 
This thickness is not the same in every part of the sac ; it 
is generally less in the point corresponding with the skin, 
and it is there the rupture takes place, when the aneuris- 
mal tumours spontaneously open. This sac is easily known 
for the cellular or external tunic of the artery, distended 
and grown by the super-position of the lamina of the adja- 
cent cellular tissue, distended in its turn, and compressed by 
the tumour. If this sac be split open, it will be found 
filled with blood, partly liquid, and partly coagulated. The 
Tolume and the density of this last, is always proportioned 
to the time which the disease has existed. The coagulum 
is disposed sometimes in layers over each other, of a fibrous 
texture and appearance ; the nearer the sides of the sae 
the more compact, some being very adherent to this partition ; 
sometimes it forms an entire mass, the consistence of which 
is almost uniform. The aneurismal sae being emptied of 
the fluid or extravasated blood it contained, it is observed 
that its internal surface is at times smooth, and polished; in 
other cases soft, downy, reddish, of a bloody east, and dif- 
ficult to clean. The muscular and internal tunics of the 
artery will be found broken and torn in the bottom of this 
sac: the opening that results from this rupture, and by 
which the arterial tube communicates with the sac, is 
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more or less large; sometimes round, or any other regular 
form ; sometimes irregular : (lie borders of this opening are 
sometimes so large as to represent a sort of partition pierced 
in its centre; most frequently they resemble a eoek's comb, 
and have the appearance of being fringed, or festooned; 
sometimes they are smooth, and similar to the orifice of a 
fistula; finally, sometimes they are flattened and confound- 
ed with the cellular aneurismal sac, from which, however, 
they are distinguished by the ridge which marks their li- 
mits. The sac is always larger than the opening : the col- 
lateral arteries above the tumour are dilated. Being charged 
to dissect the inferior extremity of a man, on whom the 
celebrated Dessault had, eight months before, operated for 
jmeurism of the popliteal artery, according to Anel's method, 
I found in the thickness of the sciatic nerve, an artery, the 
diameter of which was equal to that of the radial at the 
wrist. This artery that came from the sciatic, descended 
quite to the posterior part of the knee, where it anasto- 
mosed with the superior articular arteries; I had, besides, 
observed on this subject, before the operation, that one of the 
branches of the superior internal articular arteries was so 
dilated, that its beating could be easily felt on the internal 
condyle of the femur. 

If we could reason from analogy as to the nature of or- 
ganic lesion, the following considerations might be added 
to anatomical notions derived from dissection. 

1st. All the tissues that compose the organs of animals, 
enjoy an extensibility and an elasticity suited to their parti- 
cular uses. Is it reasonable to think the arteries are de- 
prived of these properties ? Cannot their movements of di- 
astole and of systole be regarded, to a certain degree, as re- 
sulting from these properties ? The points of support, the 
bony furrows that support or contain the vessels that de- 
scribe curves, as the posterior part of the knee for the pop- 
liteal, the anterior part of the joint of the elbow for the 
brachial, the canal for the carotid, the lateral parts of the 
atlas for the vertebral, &c. are they not so many means em- 
ployed by nature to prevent the dangerous effects of the la- 
teral impetus of the blood on these curved points of the 
arteries ? 

2d. The small excavations, like the impression of a 
finger, on the internal surface of the aorta, opposite to the 
sygmoid valve, and known by the name of the small sinus of 
the aorta, do not exist in the foetus, but are formed as the 
subject advances in age : it is the same with the great sinus, 
^vhich, in certain old persons, presents a considerable extent- 
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if the dilatation of pertain determined points of the circum- 
ference of an arterial tube cannot be considered as the com- 
mencement of so many aneurisms, do they not furnish un- 
doubted proof of the possibility of the simultaneous dilata- 
tions of all the tunics of the arteries, even in their natural 
state ? 

3d. If, in the experiments that have been made to prove 
the extensibility of the arterial vessels, the coats have al- 
ways been found broken, and never dilated, does not this cir- 
cumstance arise from the nature of the process, naturally 
sudden in its action, whilst, in the formation of an aneurism, 
the force capable of effecting the dilatation acts slowly, and 
in a successive manner ? 

iih. The several organic alterations that have been ob- 
served in the arterial system, arc they not sufficient for us 
to conceive a diminution in the natural consistence of the 
partitions of the arteries, that permits them to distend to a 
certain point ? 

5th. The indubitable proofs of ulceration of the coats of 
the arteries, by destroying a portion of the vessel that was 
at first dilated, have they not given rise to doubts as to the 
reality of that dilatation ? 

6th. Finally, the small volume of true aneurism, before 
the rupture of the proper tunics of the artery, does it not 
accord with the absolute impossibility of obtaining a dilata- 
tion of these organs in their natural state? 

After what has been said, it may be concluded that the 
simultaneous dilatation of all the coats of an artery, whe- 
ther in the whole of its circumference or in a circumscribed 
space, is an incontestable truth, and. consequently, that there 
really exists a species of true aneurism. 

On reflecting on the great number of cases of aneurism, 
where the proper tunics of the artery have been found de- 
stroyed or broken, and the small number of those where 
the dilatation of the coats has been verified, wo are tempted 
to believe, with Monro, that this kind is very rare. If, 
however, we consider that the internal and muscular coats, 
as we shall presently show, are susceptible only of a slight 
degree of extension, beyond which they constantly break j 
that it is always the effect of an internal cause, which de- 
stroys their natural resistance; that these tunics are dis- 
tended ; that the internal coat has the greatest analogy with 
the membrane that covers the internal sac or surface of all 
hollow organs; that this last is very subject to chronic in- 
flammations, diminution of tension, and to ulceration; that 
the celebrated Desault had occasion to witness the chrome 

S3 
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inflammation of the internal membrane ot* the aorta, aw 
eompanied by congestion in the other lunies ; that the works 
of a great number of observers, worthy of belief, are filled 
with facts which attest the ulceration of the proper coats of 
the arteries ; that the artery has been found destroyed in a 
great part, or the whole of its circumference : if all these cir- 
cumstances be considered, we shall be led to believe, that, ia 
a great number of aneurisms, the disease having commenced 
by a relaxation in all the tunics of an artery in a point of its 
circumference, the same external cause that produced this 
first effect, afterwards causes an ulceration in the same 
point. It is very probable this last affection will have de- 
stroyed the greatest part of (he dilated coats, so that on ex- 
amining the tumour at an advanced period of the disease, it 
is no longer possible to discover the dilatation. 

However it may be, this is the course of this disorder. 
It begins with a small tumour, in the first instance indolent, 
circumscribed, totaliy disappearing on pressure, and re -ap- 
pearing as soon as the compression ceases, without any al- 
teration in the skin that covers it : it is situated on the passage 
of an artery, and accompanied by beatings synchronous with 
the pulse. When the artery is compressed above the tumour, 
these beatings cease, and, at the same time, the tumour 
sinks and disappears ; but, on the contrary, when the com- 
pression is made below, the hardness of the tumour in- 
creases, and the beatings become stronger. The appear- 
ance of aneurismal tumours in some persons is preceded by 
a numbness and torpor of the member, and even by pain, 
accompanied with convulsive contractions in the muscles of 
the affected parts ; but it is not easy to decide whether these 
symptoms specially precede the aneurisms by the dilatation 
of the tunics of the artery, or of those by erosion or the 
spontaneous rupture of them. But most frequently, when 
the aneurism is not voluminous, it is unaccompanied by pain, 
and the movements of the limb are as free as in its natural 
State. The tumour augments slowly ; sometimes several 
months, and even a whole v ear, pass away before it acquires 
a volume equal in size to the fist. 

There is, however, a period when the progress of the 
aneurism becomes much more rapid. In consequence of 
some effort, more or less violent, it acquires, in a few weeks, 
a volume double or triple of that to which it had arrived 
in several months. Sometimes the patient can perceive the 
moment when the rupture of the proper tunics of the artery 
happens, either by a sensation of tearing in the seat of the 
tumour, or a noise similar to that caused by tearing cloth. 
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The tumour is then less circumscribed, its limits are less 
distinct ; it becomes hard and often uneven ; compression 
does not entirely make it disappear ; that of the artery pro- 
duces but a slight diminution of its volume ; the beatings be- 
come more and more obscure, and change to a trembling, 
difficult to distinguish, and in some rare cases entirely im- 
perceptible. At the same time pains are felt in the tumour, 
and the limb above and below the seat of the disease 
becomes enlarged; the edema keeps pace with the aneurism, 
and motion becomes extremely painful and difficult. When 
the tumour has arrived at the highest degree of develope- 
ment, the member is not only very much swollen, but be- 
comes numb and cold. The superiicial veins are dilated and 
varicose ; the centre of the tumour rises to a point ; the skin 
that covers it becomes red and brown ; it is extremely dis- 
tended, and becomes thinner daily ; a gangrenous poiut ap- 
pears in the middle of this inflammation ; the eschar is de- 
tached as soon as formed, and the patient perishes in a few 
instants by hemorrhage. 

On examining an aneurism which has reached this extreme 
point of developement a short time previous to its rupture, 
the skin will be found very thin, and apparently confounded 
with the aneurismal sac. The cellules of the cellular tissue 
are infiltrated with serum, or totally effaced by the mutual 
adhesion of the cells, according to the degree of distension 
the skin has suffered. The neighbouring muscles, whether 
they cover the aneurism or laterally surround it, are dis- 
tended, displaced, thinned, and sometimes confounded with 
the adjacent parts. It is the same with the considerable 
nervous cords near tlie tumour, which are displaced, thinned, 
and sometimes adherent to the exterior of the aneurismal 
sac, and so diseased as not to be known. Finally, the car- 
tilages, and even the hones themselves, are gradually de- 
stroyed without the smallest trace of their substance remain- 
ing; in the same manner as the bones of the cranium are 
destroyed by the fungous tumours of the dura mater, — a sin- 
gular phenomonon, of which a satisfactory explanation can- 
not be given, even allowing the action of the absorbent system. 
The cartilages of the larynx, and the rings of the trachea 
have been seen destroyed, this tube pierced, and the blood 
of ihe aneurismal tumour has entered at this place as well 
as by the esophagus. We ought not to omit to mention, 
among the effects of aneurismal tumours, the dilatation of 
the vessels above the aneurism, and of their anastomosis 
with the veins that arise below it. This always takes place 
when the disease has continued a certain length of time, 
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and may be placed among the circumstances most favourable 
for the operation. 

After what we have just said, it is easy to understand the 
pathology of true aneurism, and to explain the phenomena 
of its developement. Its progress is slow in the commence- 
ment, because then the tumour depends on the simultaneous 
dilatation of all the tunics of the artery, and the internal 
and the muscular coats are very unyielding. The softness, 
the compressibility of the tumour, and its disappearance 
when compressed, is explained by the fluidity of the blood it 
contains. The rapid growth of the aneurism at an unde- 
termined epoch of its existence, arises from the rupture of 
the internal and muscular tunics, and from the great exten- 
sibility of the cellular tunic, which then forms the aneu- 
vismal sac, and resists alone the lateral impetus of the 
blood. The hardness, the inequality of the tumour, the 
impossibility of entirely reducing it, the obscurity, and even 
complete disappearance of its pulsations at a more advanced 
period, arise from the stagnation and coagulation of blood 
in the cavity of the aneurismal sac. The dilatation of the 
collateral branches depends on the obstacles offered to the 
progressive movement of the blood by this coagulation. The 
difficulty of passing from that part of the artery which is 
above the tumour into that which is below it, causes the, 
blood to penetrate in greater quantities, and with more force 
into the collateral arteries : thus it gradually distends them. 
Sometimes the coagulated blood that tills the tumour is per- 
forated by a very small opening, through which only a very 
small quantity of blood passes ; the artery is then always 
narrowed below its dilatation, while the collateral branches 
are very large. If the cases in which it is pretended that 
the collateral arteries were found of their natural dimen- 
sions, after a successful operation for aneurism, be correct, 
they prove that the dilatation of these arteries is not a con- 
stant occurrence, and that their natural communications, 
and those of the minute cellular tissue, may suffice to preserve 
the circulation of a limb. The pains that are felt in the 
tumour, arise from the distension of the surrounding parts ; 
and those the patient experiences in the passage of the prin- 
cipal nerves of the member, evidently depend upon the 
twitching of these last, displaced by the progress of the 
aneurism. It is also to this last cause that must be attri- 
buted the numbness of the limb, the compression of the 
veins and the lymphatic vessels causes the varicose state of 
the first, and the edema and coldness of the member. As 
if> the destruction of the bones and the cartilages, which, by 
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their resistance, tend to prevent the devclopement of the 
disease, we shall not undertake to explain it. We shall only 
observe, that the beatings of the tumour must be the prin- 
cipal cause, since this destruction is scarcely observed, ex- 
cept in aneurisms and in tumours to which the action of 
the heart or the great vessels communicates a pulsatory 
movement; such, for example, as the fungous tumours of the 
dura mater. 

Aneurism is almost always single or alone. Sometimes, 
however, several are seen on the same subject. A man that 
died several years since at the hospital of La Charite, of 
an aneurism of the crural artery, had another of the size 
of a nut in the popliteal. Persons have been seen, in whom 
most of the great arteries were affected with aneurism. 

There is hardly any one internal artery that may not be 
attacked with aneurism ; but the aorta is that in which this 
disease is most frequently remarked; and the cross of this 
artery is more generally' the seat of it, than any other part 
of its" extent; it is not, however, very rare to see aneurism 
of the descending thoracic and ventral aorta. This disease 
much more rarely affects the cseliac artery, the iliacs, and 
subclavian arteries ■ as to the external arteries, it would be 
difficult to mention any considerable one, in which true 
aneurism has not been observed. 

But in general the arteries are more subject to this dis- 
ease, as their diameters are more considerable: thus the 
femoral, popliteal, axillary, and brachial arteries, are more 
frequently attacked, than the arteries of the leg, the foot, 
the lower arm, and the hand; the common carotid, more 
frequently than the internal and external carotids; and 
these more frequently than the other arteries of the head. 

I have seen an aneurism of the posterior auricular artery, 
on a woman of thirty-six years of age: the tumour was 
situated between the ear and the upper part of the mastoid 
process; it was of the size of the end of the little finger; 
round, circumscribed, without change of colour to the skin, 
soft, compressible, and attended by pulsations, synchronous 
with those of the pulse. Compression caused it to disappear, 
but the moment the compression ceased, it re-appeared, 
with a hissing noise. As it had not made any progresss for 
a long time, I advised the person to do nothing with it. 

In general, when aneurism is recent, the tumour is of 
small volume; it is so small in the commencement of the 
disease, that it is frequently difficult to distinguish it through 
the soft parts with which the artery is covered. This tu- 
mour augments by degrees, but its progress is very slow 
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until the muscular and internal tunics, distended be.vond 
their natural extent, break; at this moment the tumour, all 
at once, considerably increases, and it sometimes acquires 
an enormous volume, before it opeus externally. 

The slow and gradual increase of aneurism in ils begin- 
ing, and before the rupture of the muscular and internal 
tunics, and its rapid augmentation after those tunics arc 
broken, merits the greatest attention in forming a progno- 
nis. 

The affected artery has no influence on the form of the 
tumour. This form solely depends on the resistance of the 
surrounding parts ; it is only after the rupture of the inter- 
nal and muscular tunics, that this resistance can influence 
the form of the aneurism : before this epoch, the small 
size of the tumour permits its developement in all directions, 
it, therefore, always preserves its globular form, or, at least, 
it varies very little from a regular sphere. But when the 
cellular tissue alone forms the partitions of the cavity in 
which the blood is contained, the tumour, as we have already 
said, makes a rapid progress; and this progress would be 
still more rapid, were it not supported by the bones, the 
aponeurotic expansions, the tendons, and the muscles that 
surround and press upon it. But as these parts never exactly 
embrace the aneurism in all its circumference, it follows, 
that the points which arc least supported extend most. The 
relation of the tumour with the adjacent parts, being dif* 
ferent, not only according to the affected artery, but accord- 
ing to the part of that artery, it is impossible to determine, 
in a general manner, the influence the situation of the dis- 
ease may have on the form of the aneurism. 

We have already observed, that when aneurism is recent, 
and of a small size, it does not generally cause either pain 
or constraint in the motions of a member. The disease is 
then in its state of simplicity ; but as it increases, it acts on 
the surrounding parts, and produces effects that may be con- 
sidered as true complications. Thus the twitching of the 
saphena nerve, in aneurism of the femoral artery, frequently 
causes violent pain in the passage of this nerve even to the 
great toe ; the distension of the sciatic nerve, by aneurism 
of the popliteal artery, sometimes occasions intolerable pain 
in all the parts to which this nerve is distributed, which ge- 
nerally cannot be calmed by narcotic applications ; the com- 
pression of the sanguineous veins and the lymphatic vessels, 
gives rise to edema, numbness, and coldness in the limb; 
the distension of the skin excites inflammation of that part, 
and sometimes even of the tumour 5 finally, the long com* 
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pression that the aneurism exercises on the neighbouring 
bones, which, by their position, tend to confine its growth, 
brings on their destruction. J. L. Petit saw the condyles of 
the femur, and the superior extremity of the tibia, almost 
entirely destroyed by an aneurism of the popliteal artery. 

The lateral impulse of the blood against the coats of the 
arteries, at each contraction of the heart, is the efficient and 
immediate cause of true aneurism ; and this cause is ren- 
dered more energetic by every thing that augments the mo- 
mentum of the circulating mass. But before the lateral 
effort of this liquid can remove the sides of an artery far- 
ther from its axis, and thus give birth to a true aneurism, 
the tissue of the coats must be weakened to some extent, 
either in the whole circumference of the arterial tube, or in 
a part only. 

This weakness of the tissue of the coats of an artery may 
depend on external causes ; such as a violent strain, too 
strong extensions, contusions by a fall or a blow ; but most 
frequently it is produced by internal causes, the existence of 
which cannot be contested, although their nature and man- 
ner of acting are unknown. Relations, more or less distant, 
have been observed between syphilis and aneurism. It has 
been thought the continued use of mercury has some influ- 
ence on the formation of this disease ; but these observations 
are still far from having a demonstrative character. 

The curvature of an artery, when it is considerable enough 
to retard the progressive movement of the blood, augments 
the impulse of this liquid against its coats, and may conse- 
quently favour the developement of aneurism. It is gene- 
rally thought this disease is not so frequent on the cross of 
the aorta, because the blood strikes against the convexity of 
this curve, at each contraction of the heart, and constantly 
tends to separate (he arterial coats from their axis, and to 
extend them beyond their natural extensibility. The com- 
pression which swelled and hardened muscles exercise, in 
contracting on the arteries they cover, by retarding the pro- 
gressive movement of the blood, and augmenting its natural 
impulse, may contribute to the developement of aneurism, 
particularly if it take place immediately below the spot 
where an artery is surrounded with a great quantity of the 
fatty cellular tissue, as the popliteal artery, in the middle of 
the hollow of the ham. 

True aneurism appears under the form of a tumour more 
or less voluminous, ordinarily indolent, circumscribed, equal, 
compressible, and elastic; the progress of it is always 
slew and gradual, Hntil the moment the muscular and inter 
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nal tunics break : this happens at an epoch which it is im- 
possible to determine. The tumour, shunted on (be course 
of one of the principal arteries of the member, is accompa- 
nied bj beatings synchronous with those of the pulse, and 
felt equally in all situations of the part ; it is susceptible of 
diminution, and even of entire disappearance, when com- 
pressed, as well as by the compression of the affected artery 
above the seat of the aneurism ; it augments, on the con- 
trary, and its beatings become stronger, by the compression 
of this artery below; it interferes but little with the move- 
ment of the member, and is not accompanied by any altera- 
tion in the colour or natural heat of the skin. 

After having remained a longer or shorter time in the 
state we have just described, true aneurism undergoes 
changes that modify its phenomena in a very remarkable 
manner. From an "effort more or less violent, or from an 
unknown cause, the tumour makes a much more rapid pro- 
gress. Sometimes, on this occasion, the patient experiences 
a sensation of tearing, or he hears a noise similar to that 
produced by tearing cloth. The tumour then becomes more 
voluminous, and every day makes new progress ; it is mo- 
derately hard, unequal, of a form more or less different 
from a globular, and compression does not now make it dis- 
appear ; its pulsations become more and more obscure, par- 
ticularly at its circumference ; they are sometimes reduced 
to a slight trembling, and sometimes even they totally dis- 
appear : this, however, never happens, hut when it is very 
ancient, and large. Compression of the artery above the 
disease, causes the beatings of the tumour entirely to disap- 
pear, but it makes no change in its size ; the skin that co- 
vers the aneurism is more or less distended, thinned, some- 
times inflamed, and even covered with a gangrenous spot ; 
the patient experiences pains in the tumour, and in the rest 
of the limb ; the veins under the skin are preternaturally 
dilated; the limb is more or less swollen, sometimes be- 
numbed, and even cold. 

Symptoms so numerous and so characteristic, ought, in 
all cases, to suffice to make known this disease, and prevent 
all kinds of mistakes. We have, however, a great number 
of cases, in which aneurismal tumours have been mistaken 
for abscesses, and, in consequence, have been opened by an 
incision, that has been promptly followed by the death of 
the subject. So serious and fatal an error could hardly be 
committed, in the commencement of an aneurism, by an at- 
tentive and skilful surgeon ; for then the beatings of the 
tumour, and its disappearance when compressed, so well 
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characterize it, that no doubt can exist of its nature. But 
when the disease is more advanced, and the tumour has 
become much larger, and is filled with polypous concre- 
tions ; when the pulsation is no longer felt, and compression 
effects no change in its volume, it is then difficult to know 
it. In this stage of the disorder, it is only by an attentive 
examination of the circumstances that have preceded the 
actual state of the disease, that sufficient knowledge can he 
acquired for us to pronounce on its true character. Care- 
ful information ought to be had of the manner in which the 
tumour was formed, of the phenomena it presented in its 
commencement ; and if we then learn that it was at first 
very small, that it augmented hy degrees, that afterwards, 
from some effort or unknown cause, it suddenly acquired 
considerable size ; if, in the commencement, it had a pulsa- 
tion which gradually diminished, and, at last, finally ceased ; 
if the compression that at first made it disappear, or at least 
diminished its size, now cause no change, it is certainly an 
aneurism. But, in most eases of aneurism arrived to the 
degree in question, we can very seldom draw from the 
patient sufficient information to remove all doubt as to the 
nature of the disorder ; the difficulty of the diagnosis is 
still greater, when the tumour presents no one of the cha- 
racters of aneurism, and when, on the contrary, it appears 
in the form of an abscess. Dehaen reports a case of this 
sort, that deserves to be known. A man was attacked with 
erysipelas in the foot, which successively extended to the 
leg and ham ; the swelling, in this last region, did not dis- 
perse, and a tumour formed, that appeared to pass very 
slowly to a state of suppuration. Near two years after, 
fluctuation was manifest, but there was not the slightest 
pulsation. A small opening was made in the centre, and 
pus was discharged : the tumour did not much diminish in 
size. Things remained in this state a few days ; but, eight 
days after, a hemorrhagy unexpectedly came on, and the 
patient expired. The dissection of the member proved that 
there was an aneurism ; the sac and coagulum of which were 
surrounded by an abscess ; and it is probable the edema that 
succeeded the erysipelas, and which was perhaps kept up by 
the presence of the aneuiiMn, hid the knowledge of the 
symptoms of this last-mentioned disease. In the same man- 
ner ancient aneurisms, more or less voluminous, and in 
which the pulsation is no longer to be fell, may b;' mistaken 
for tumours of some other kind ; and, on the oilier hand, 
humoural or other tumours, situated over large arteries 
that communicate to them their pulsations, may be easilv 
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confounded with aneurism. The history, however, ©f the 
disease, and the proper character of the pulsation of the tu- 
mour, may furnish sufficient indications to discover its true- 
nature. 

Aneurism, in its commencement, presents a soft tumour, 
eapahle of being made to disappear by compression ; all other 
tumours, on the contrary, are the more consistent the less 
they are advanced, and do not disappear during compres- 
sion. As aneurism becomes chronic, it loses its softness, 
and, at same time, augments in size ; and this change in its 
consistence takes place always from the circumference to- 
wards the centre, so thai this last point is still soft when the 
base has acquired a degree of hardness. In the humoural 
tumours, on the contrary, which soften by the progress of 
suppuration, the fluctuations always appear in the centre, 
and extend towards the circumference, so that the extent of 
the softened part of the tumour is always proportioned to 
the time of its existence. In aneurism, in whatever position 
the limb be placed, the pulsations are perceptible ; in tu- 
mours of another nature, which have beatings derived 
from the pulsations of a neighbouring artery, this phenome- 
non becomes insensible, by an attitude that causes the rela- 
tions of the vessel with the tumour to cease. The beatings 
of aneurism are most remarkable when the tumour is least 
voluminous, and the disease recent, because it then contains 
but little coagulated blood ; the pulsations of humoural tu- 
mours, on the contrary, are stronger as they become more 
voluminous, because they more forcibly press the adjacent 
vessels, and increase the lateral impetus of the blood. The 
pulsations of aneurism are the true efforts of expansion or 
dilatation, sensible in all its circumference, when the tu- 
mour is not of long standing, and very large ; sensible only 
in its centre, and obscure or imperceptible in its base, when 
the sac of the aneurism is covered with thick skin. But the 
pulsation of humoural tumours results from the displace- 
ment of the whole mass ; it is sensible in all its extent, and 
perpendicular to the axis of the vessel that communicates it. 

From what has been said, it results that, in many cases, 
it is impossible to pronounce, in a positive manner, if a 
tumour, placed over a large artery, be an aneurism, or a 
tumour of another nature. In this doubtful case, we ought 
to conduct ourselves as if the tumour were really an aneu- 
rism. In conforming to this rule, it will no doubt happen 
that sometimes we shall not touch tumours, the opening of 
which is proper and safe. But the inconveniences that may 
fesalt from this, are not comparable with the danger te 
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which the patient would be exposed, by opening; an aneu- 
rism instead of a tumour of another nature. Great prudence 
and circumspection are to be particularly observed in the 
treatment of those tumours which appear on the trunk, 
neck, in the arm-pits, or groin ; for in those which are so far 
situated from the trunk, that, by pressing the principal ar- 
tery of the member above the tumour, we can become mas- 
ter of the blood; we may then act with more boldness, and 
practise all the operations indicated by the state of the dis- 
ease. But before opening a tumour, it is necessary to bo 
furnished with every thing proper to suspend the course of 
the blood, and tie the artery, if the disease should be found 
to be aneurism. 

The prognosis of aneurism varies according to several 
important circumstances : in general, this disease is very 
serious ; for, if abandoned to itself, the patient dies by the 
rupture of the sac of the aneurism and the effusion of blood. 
Some examples, however, of spontaneous cures are known. 
Aneurismal tumours have been seen spontaneously to cease 
to pulsate, grow hard, insensibly diminish in size, and be- 
come reduced to an indolent tubercle, and even to com- 
pletely disappear ; and, at the death of the subject, the ar- 
tery has been found obliterated, and converted to a liga- 
mentous cord, without the least vestige of aneurism re- 
maining. Tumours have been sometimes seen to inflame, 
ulcerate, and, instead of blood, discharge nothing but mat- 
ter, the evacuation of which has been followed by a radical 
cure of the disease. The aneurismal tumour, and the parts 
around it, have been known to mortify; and the separation 
of the eschars, and of the aneurism, has been followed by a 
perfect cure. Finally, tumours, presenting all the charac- 
ters of aneurism, have disappeared during the use of com- 
pression too feeble to intercept the eoursc of the blood. But 
if all the observations of this kind have related to tu- 
mours truly aneurismal,* these facts (of which we cannot 
conceive the result, without admitting that the inflammation 

* Among 1 the facts in question, there are some where it cannot be con- 
gested that the tumour was aneurismal, and that nature effected the 
oure. 1 he respectable Lassus, whose memory is dear to us, has col- 
lected some interesting cases, (Med. Operat. vol. ii.) J. L. Petit, in the 
Memoirs of the Academy of Sciences, relates an example of an aneurism 
•f the common carotid spontaneously cured, Mid in which he was con- 
vinced, after the death of the subject, that the artery had been converted 
uto .1 ligamentous substance. But tumours of another kind have often 
been mistaken for aneurism. Chaptal relates, with candour, that he had 
committed a similar error on the subject of a tumour in the hollow of 
the ham, that gradually disappeared ; and that he should have regarded 
tiiis fact as the spontaneous cure of an aneurism, had he not been con,- 
yinced to the contrary by a brother practitioner. 



26S Boyer's Surgery. 

and swelling have been sufficient to obliterate the affected 
vessel,) offer too small a number of exceptions to invalidate 
the general propositions 1 have laid down. Art, however, 
possesses the proper means to effect, a cure of this disease ; 
and the greater or less difficulty of applying those means 
renders the prognosis more or less serious. 

In general, all external aneurisms, placed so near the 
trunk that the affected artery cannot be eomprcssed or tied 
above the tumour, are incurable. We must not, however, 
believe that all aneurisms which appear too near the trunk 
to admit of an operation, are actually in this situation, and 
leave no resource : the extent of the tumour particularly 
ought not to be taken as a rule of the prognosis in this re- 
spect ; for, whatever be the size of the aneurism, the extent 
of the injury of the artery is never proportioned to the 
volume of the tumour; it is, on the contrary, limited to a 
few lines, or at most to an inch. Now, if, to this observa- 
tion, we add another which has instructed us, that the injured 
point of the artery always corresponds to the centre of the 
tumour, or a little below it, it will be seen that, in certain 
aneurisms, where the operation appears impracticable, for 
want of sufficient space to exercise compression above the 
tumour, not only the course of the blood may be suspended 
in the affected vessel during the operation, but further, that, 
by calculating the probable situation of the injury of the 
artery, and comparing it with the point of origin of the 
principal branches of communication, we may determine if 
there remain a sufficient quantity of the artery on which to 
place the necessary ligatures, and if the obliteration of the 
principal vessel may be attempted with hopes of success, 
which is most commonly the case. It cannot, however, 
be said that aneurism is always least serious when it is at a 
distance from the trunk ; that of the popliteal artery, for 
example, situated low enough to affect the inferior articular 
branches, is more dangerous than that in the middle of the 
femoral, and even in the superior part of this last, below the 
origin of the profunda ; because, in this last case, the anas- 
tomoses, which must supply the principal trunk after its 
obliteration, are free ; and in the first case, on the contrary, 
the last anastomotic branches, on which depends the circu- 
lation of the blood, are comprised in the disease. 

The cure of aneurism generally depends on an operation 
that uncovers the vessel : the more deep the affected part 
of the artery is situated, the more serious is the disease, 
from the inevitable disorder caused by cutting down to it. 
Thus popliteal aneurism is more serious, other things being 
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equal, than that of the femoral artery. We shall soon see 
that the cure of aneurism can only he obtained by the obli- 
teration of the artery affected with it. The circulation of 
the blood must take place by the anastomoses of the supe- 
rior and inferior collateral arteries, otherwise the limb 
mortifies. Now, experience having shown that the difficulty 
which the circulation experiences in an artery attacked with 
aneurism, by the compression of the tumour itself, causes a 
reflux of the blood by the collateral branches ; the dilatation 
of these branches, and the existence of the disease for a 
long time, may be regarded as favourable to the success of 
the operation ; in fact, the most fortunate operations for 
aneurism we have had occasion to perform, have been on 
patients that have had the disease a long time. A recent 
aneurism, however, has also its favourable side ; for, in this 
ease, the method of compression may be tried ; while it i? 
almost always impracticable, and sometimes even danger- 
ous, at a more advanced period of the disease. 

True external aneurism is least embarrassing when it is 
exempt from considerable pain and tumefaction. These 
accidents, however, are not very unfavourable, particularly 
if they be not joined to a considerable coldness of the limb; 
for they generally disappear after the aneurismal tumour 
has been emptied. 

The erosion of the bones in the vicinity of the tumour, is 
a much more serious complication than all the others, and 
sometimes renders necessary amputation of the member. 

An anatomical examination of the bodies of persons who 
have died after having been cured of aneurism by art, or 
by the efforts of nature, has shown that the affected artery 
is constantly obliterated, and converted into a ligamentous 
eord, or into a cellular substance, from the most consider- 
able superior collateral arteries down to the inferior ; so 
that the blood cannot go from the upper part of the princi- 
pal artery into the lower, without passing through the col- 
lateral arteries, the calibres of which arc then more con 
siderable than in their natural state. It may, therefore, 
easily be conceived, that an aneurism can be cured only by 
procuring the obliteration of the artery, as well in the 
place of the tumour, as above and below that place, even 
to the collateral branches of a certain diameter. 

The mechanical means proper to produce this obliteration 
ought to act on the affected artery above the tumour, and 
prevent the blood from arriving in the aneurismal sac. It 
is evident this treatment cannot be applied to internal aneu- 
risms; or to external aneurisms, when they approach so 
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near the trunk, that the artery cannot be compressed above 
the disease. Some, however, have had confidence enough 
in their skill, and coolness, to undertake the operation for 
aneurisms too near the trunk, to permit the suspension of 
the blood by compression. Guattani fortunately executed 
this hazardous enterprize, on an aneurism of the femoral 
artery, contiguous to the crural arch ; and in order to be 
ready to compress the artery against the os pubis the mo- 
ment it was laid bare, he confided the opening of the sac 
to another surgeon; but what prudent operator would imi- 
tate such conduct ? How could Guattani be certain that 
there remained enough of the artery in a sound state, below 
the crural arch, for him to be able to compress this vessel ? 
On what a trifling circumstance the unfortunate issue of 
such an operation depended ! had a moment been lost, the 
patient would have expired under the eyes of the operator. 
The exercise of our profession would certainly be too pain- 
ful, could we not restore health to mankind, without expos- 
ing them to similar dangers. 

We can only palliate cases of this nature, and delay the 
fatal termination of the disease; all that can be done is 
to moderate the impetus of the blood, when it is too great, 
by bleedings and very low diet ; to avoid every thing that 
can augment the heat and accelerate the course of the blood, 
to keep the body open by means of injections, and even 
gentle laxatives ; and, lastly, to calm the pain by means of 
opiates. 

It has been thought that this palliative treatment, aided 
by some changes and internal medicines, might cure small 
and recent internal aneurisms, and even those that are ex- 
ternal, voluminous, and of long standing, in which prudence 
does permit us to attempt an operation. This idea originated 
■with Valsalva : his method consists in gradually weakening 
the patient, and leaving in the vessels only enough blood to 
support life. "With this view he confines him to his bed, 
bleeds him frequently, and gradually diminishes his aliment, 
until he reduces it to half a pound of boiled ilour and milk in 
the morning, and a little less in the evening, and allows him 
only to drink water, to which is added a little jelly or syrup 
of quinces. "When, by the effect of tins regimen, the patient 
is reduced to such a state of feebleness that it is impos- 
sible for him to lift his hand fiom the bed, he progres- 
sively augments the quantity of aliments, and increases his 
strength very slowly to its natural state. 

Albertini, in the first volume of Commentaries of the 
Academy of liologne, details the method of Valsalva, and 
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Cites eases which he thinks favourable to the good opinion 
he had conceived of it, even before it had been put in prac- 
tice.* Of five observations cited with very few details in 
this memoir, two only are accompanied with dissections. 
One relates to a man of quality, who, having submitted to 
this treatment, lived, with an internal aneurism, from the 
age of sixty-five to that of seventy-four. On opening the 
body, the right auricle of the heart and the pulmonary ar- 
tery were found of an inordinate size. Tbe second is con- 
cerning a woman, in whom the aneurism appeared at the 
age of sixty-one. and who lived until the age of eighty-two 
years. On opening the body, an aneurism, on the trunk of 
the aorta, was discovered, and the coats of the vessel, in 
this point, converted into bone : " cum aneurysmate in 
'* trunco aorta, crusta ossea intus undique obducta." The 
confidence with which this method inspired its author, is 
not founded on any positive fact, and it can only be consi- 
dered as palliative ; it would be absurd to hope for a cure 
founded on the contraction of the sides of the, artery to their 
natural state, and the re-establishment of the vital proper- 
ties they have lost. Besides, even if we suppose that the 
coals of the arteries, simply dilated, can contract and return 
to their natural state, in proportion as the quantity of blood 
diminished, how can we discover an internal aneurism, 
while the disease yet consists in the simple dilatation of the 
coats of the artery ? And if the aneurism be so far advanced 
as to leave no doubt of its existence, (which always supposes 
the rupture of the muscular and internal tunics,) how can 
we conceive a possibility of cure by Valsalva's method ? 
To these considerations we shall add another, which ap- 
pears of the greatest importance. This method, from which 
advantage may be derived in particular circumstances (hat 
have not yet been determined, has been recently twice tried 
at I he Hotel Dieu, at Paris ; the first, on a subject that bad 
an aneurism of the axillary artery, which could not be ope- 
rated upon by reason of its situation ; the second, on a woman 
who had an aneurism of the ventral aorta. In both cases, 
the tumour was large, and if s coats identified with the adja- 
cent cellular membrane, and the surrounding cellular tissue. 
In these two aneurisn.s the progress of (he tumours was 
much more rapid, and the rupture (ook place precisely at 
the time the treatment was carried as far as possible, 
and at the moment it ought to have given the greatest 

* Albertini and Valsalva devised this method while they were students., 
and they reciprocally promised e«cb other to try it en the first ocr«ninT 
that jpre#enve«l. Tke first jHI *o t*e Jot *f Yshalva. 
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hopes. If similar facts multiply, will they not demonstrate 
that the palliative treatment, carried to excess, is, in like 
cases, more injurious than useful, and that a certain pro- 
gress in the tumour is a positive conlra-indication to its 
use ? 

Nevertheless, (he method of Valsalva, seconded hy astrin- 
gent applications, employed with a view to retard the pro- 
gress of external aneurisms which cannot he operated upon, 
has sometimes radically cured them. In the Treatise on 
Operative Medicine hy Professor Sabatier, is found an ex- 
ample of this success. A false consecutive aneurism was 
situated before the humeral extremity of the clavicle, and 
of a very great size ; it was cured by rest and a severe regi- 
men, seconded by the internal use of Helvetius's alum pills, 
of a drink strongly charged with eau-de-Rabel, and by the 
application, on the tumour, of a small sack half-filled with 
Jine powder of tan frequently dipped in strong red wine. 
We have ourselves seen a barber of Bourgogne street, that 
was cured of a commencing aneurism of the popliteal ar- 
tery, after six months rest and low diet, seconded by the 
application of ice-water ; but events of this nature are ex- 
tremely rare.* 

From all we have said, it results, 1st. That it is doulrtful 
if the method of Valsalva can be employed, with any hope 
of success, in internal aneurisms, though recent and small ; 
2d, That when these aneurisms have acquired size enough 
to show themselves outwardly, we must always pursue a 
palliative treatment, without carrying it too far ; 3d. That 
the method in question, seconded by the application of very 
cold water, or pounded ice, may be employed, with hopes of 
success, in certain external aneurisms ; and, finally, That 
this method, and the other means of which we have spoken, 
ought to be tried in aneurisms whose size and situation will 
not permit an operation. 

The only true curative means of the external aneurism, 
of which the efficacy is demonstrated, are compression and 
the ligature of the affected artery. Compression of the 
vessel affected with aneurism, has been practised, 1st. 
Above the aneurismal tumour; 2d. On the tumour itself; 
3d. And it has lately been proposed and practised below the 
aneurism. But on whatever part the compression is placed, 
so that it can be practised with any hope of success, it is ne- 
cessary, 1st. That the affected artery be not too deeply 
situated; 2d. That it have a solid and invariable resting 

* See note M. 
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point of support upon an adjacent bone ; 3d. That (he com- 
pression act only on lite place occupied by the affected ves- 
sel, and on the point diametrically opposite ; 4th. That ihc 
artery on which (he compression is to be exercised, furnish, 
above the point to be compressed, a sufficient number ok* 
large collateral branches, to keep up the circulation and 
supply the principal trunk ; 5th. That this artery be com- 
pressible, independently of the principal venous trunks of 
the member, so as not (o prevent the return of the blood, 
which Mould occasion a considerable swelling, that Mould 
oblige us to discontinue it. But, under the most favourable 
circumstances, compression is far from being always exempt 
from inconvenience : on the one hand, it is very difficult to 
compress the vessel with sufficient force, exactness, and 
constancy, to keep the sides together, and prevent the pas- 
sage of the blood, v. ithout, at the same time, causing ^ome 
irritation of the integuments, violent pain, ulceration, and 
even mortification, particularly in women who have fine and 
delicate skins ; so that, after a short space of time, the com- 
pression is necessarily suspended, and sometimes even en- 
tirely discontinued. On the other hand, whatever care be 
taken in the application of the apparatus, it is impossible to 
prevent it from incommoding, more or less, the circulation 
in the veins; and it will, particularly in the commence- 
ment, occasion edema in all the inferior part of the limb, 
and this ma) render the compression impracticable. 

In exercising compression on an artery above the place 
where the aneurismal tumour is found, it i* proposed not 
•nly to intercept the course of the blood, and prevent ifi 
from arriving in the aneurism, but also to produce adhesion 
of the sides of the artery, and its obliteration in the com- 
pressed point. It is easy to conceive how very doubtful 
the result of this last method of compression must be ; for, 
to obtain the adhesion of the coats of the artery, it is neces- 
sary that compression be constantly exercised at the pro- 
per point, so as not only to prevent entirely the passage of 
the blood, but to cause an inflammation in the sides of the 
artery. Now, such a degr< e of compression soon becomes 
insupportable, and we are obliged to renounce this means, 
before it has produced, in the arterial tunics, the degree of 
inflammation neeessaiy to their union. It is probable, then, 
that compression above the tumour effects the cure of aneu- 
rism, not by bringing about the adhesion of the partitions 
of the artery in (he place itself where it acts, but by pre- 
venting the blood from entering the sac of the aneurism, 
with force sntn>ient to pass through it, and to keep in a 
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state of fluidity that which it contains; and, by favouring 
the coagulation, it thus causes the obliteration of the artery 
in the part where it is affected. All these effects are simple, 
and easy to be comprehended. The blood contained in the 
sue of the aneurism, when onee coagulated, loses gradually 
its volume by absorption, and becomes hard ; at the same 
time the sides of the Cyst contract, and are almost con- 
founded with the coagulum. so that the aneurismal tumour 
is converted' into a kind of hard and consistent knot, which 
gradually diminishes. The obliteration of the artery is not 
confined to the tumour, but extends more or less above and 
below it ; it is difficult to say if it proceed inclusively, and 
without interruption, quite to the point of compression ; I 
know not if this fact have been ascertained on the body of a 
person cured of aneurism by this method. If we may judge 
bv analogy, this continued obliteration of the artery, froiw 
the aneurismal tumour quite to the compressed point above, 
is neither the inevitable effect of the compression, nor a 
necessary circumstance to the cure, since, as we shall after- 
wards observe! the cavity of the artery has been found pre- 
setted between the place where the aneurism had existed, 
and that to which the ligature had been applied. This has 
been observed on subjects who have died after a successful 
operation by Ariel's method. 

Compression of the aneurismal artery above the tumour, 
ought, we think, always to be used when tbe situation of the 
disease will permit, and tbe other circumstances are favour 
able to tbe employment of these means; it is even ad- 
nissible not only when aneurism is small and recent, and 
(bete are hopes of a radical cure, but also when the tumour 
lias acquired a considerable size, and appears to allow of no 
hope of a cure but from an operation, provided always that 
last resource be not very urgently called for. In the first 
case, a complete cure of tbe aneurism may sometimes be 
obtained; in the second case, if tbe advanced state of the 
disease do not permit us to hope for complete success, pro- 
Tided compression can be practised a month or more, should 
it be ever iucon.plete. by diminishing the passage of the blood 
through the tumour, the quantity which passes through the 
collateral arteries will be augmented, and their dilatation, 
and the success of tbe operation, will thus be promoted. 

There arc examples of tbe radical cure of true external 
aneurism Ivj compression on tbe tumour itself, but they are 
extremely rare. Among practitioners who have made us* 
of these mettn*, some have thought it proper not onlj to 
prevent the ulterior growth of the tumour, but to bring th« 
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Elated arterial coats towards (he axis of the vessel, and to 
restore them ihe power I hey have lost ; hut the ahsurdiiy of 
this opinion does not require to he demonstrated. Com- 
pression of the tumour does not efficaciously act in the cure 
of aneurism, otherwise than by obliterating the affected ar- 
tery : but, to produce this obliteration* the compression 
must act differently, according as the aneurism is recent and 
small, or of long standing and large. In the first case, the 
blood preserves its fluidity, and freely circulates in tike tu- 
mour : or if it coagulnte there* the clot it forms is soft, and 
of small size; then the tumour i* entirely reducible by com- 
pression, the *ides of the arteries arc put into immediate 
contact, and the obliteration can only take place by their 
adhering together. In the second cast 1 , when the aneurism 
oontains a mass of coagula, if the compression be slight, it 
may push the whole tumour towards the injured vessel ; the 
retardation, or total suppression of the circulation, may aug- 
ment the mass and hardness of the coagula, and a cure 
may take place in a manner nearh similar to that already 
described. If, on the contrary. ll»e compression be strong, 
it may mash the mass of polypous concretions that fill the 
tumour : a great part of the compressing force is then al- 
most entirely restricted to the skin, which consequently in- 
flames and ulcerates, thus hastening the bursting of Ihe 
aneurism. Hence it is easy *o see, that this manner of 
making compression can seldom have the same success as 
that before described : this is also demonstrated by expe- 
rience. It has been latch imagined, that compression of the 
artery below the tumour, might lie useful in the treatment 
of aneurisms situated too near the trunk to be operated 
upon, such as those of the axillary artery, and the crural in 
the groin. This idea was suggested by what happens to 
the blood, when i( is arrested in a tied or compressed vessel. 
It is known that this liquid, when kept at rest, coagulate*, 
and the vessel is obliterated above and below the place tied 
or compressed, te the next collateral branches of a certain 
size; it was therefore imagined, that by compressing the af- 
fected artery below the tumour, the coagulation of the blood 
it contained, and the obliteration of a portion of the vessel 
would result ; but experience has not justified tins reason- 
in"-. In those cases in which compression has been tried, it 
was promptly followed by an increase of the size and pul- 
sations of the tumour, and was therefore renounced. 

Finally, compression has been practised bv means of a 
bandage over the whole member, such as is generally em- 

jyed in eases of edema. I« was proposed, by this incaoR-. 
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to dissipate the lymphatic swelling of the limb, which seme.* 
times accompanies aneurism, to resist the lateral impetus 
of ihe hlood into the tumour, and to favour its coagulation ; 
but this sort of compression, employed with success by 
Thiden, in a varicose aneurism, docs not answer in true 
external aneurism. 

From all we have said of compression, considered as 
eurative means in external aneurism, it results, 1st. That 
compression of the artery above the aneurism, ought always 
to be attempted when the tumour is of moderate size ; but 
the use of it must be continued a long time, to answer the 
proposed object ; that it ought to be employed in cases 
■where no resource remains hut the operation, because it 
renders success more probable, provided the case admit of 
delay. 2d. That compression of the tumour itself has 
sometimes been successful ; but it does not merit a prefer- 
ence over the preceding mode. 3d. That, where it has 
been made below the tumour, it has appeared rather to 
aggravate the disease than to cure it. 4th. That compres- 
sion exercised by means of expulsive bandages, can be of 
no use in true aneurism. 5th. Finally, that all compression, 
exercised with a view of curing aneurism, ought to be 
seconded by repose, a proper regimen, and by local ap- 
plications tlic most proper to favour its etTect. 

It is useless to describe the different bandages, or rae- 
ehanical means, proper to cause compression. On this sub- 
ject Guattani, Arnaud, Heister, Seultet, &e. may be con- 
sulted. We shall indicate, in a general manner, the princi- 
pal conditions which these means ought to unite. 

All means proper to compress an artery above the aneu- 
rism, ought to act directly on the vessel, and confine its 
action to that part. The compression ought to extend over 
a sufficient length of the artery, so as not to expose the skin 
to inflammation and mortification, which sometimes happens 
•when it is confined to too small an extent ; neither ought 
it to be carried over too great a space, that it may obliterate 
as few as possible of the communicating branches. The in- 
strument for making compression ought to be so constructed, 
that its action may he graduated at pleasure, in order to give 
time to the soft parts to become accustomed to the pres- 
sure they sutler. Finally, without incommoding the cir- 
culation of the member, the compression ought lo act with 
sufficient force to prevent the entrance of the blood into the 
tumour, and the machine must he so constructed and applied 
as not to he displaced hy the various movements of the parts. 

Ugature of (he artery affected by anenrism, is the most 
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efficacious means that can he employed in the cuve of this 
disease ; it is also that which is most generally prefered at 
the present day. The progress of surgery has greatly im- 
proved in this respect, within thirty or forty years; at pre- 
sent, we do not hesitate to uncover an artery, and apply a 
ligature, whenever it is necessary or practicable; recourse 
to this means ought to be had when compression is inadmis- 
sible, or has been attempted without success, provided the 
aneurismal tumour be not placed too near the trunk, and 
the course of the blood can bs suspended by compressing 
the vessel above the aneurism. 

There are two methods of operating for aneurism, or of 
making the ligature of the artery to cure this disease; 
namely, the ancient or ordinary, that con-ists in opening 
the tumour, and tying the artery above or below; and the 
method of And, also called Hunter's method, in which the 
artery is tied above the tumour, which is left untouched. 
A third method has also been proposed and practised, which 
consists in tying the artery below the tumour, without open- 
ing it. But it may be foreseen, from what has been said of 
compression made below the tumour, what must be the 
result of this operation. We shall successively examine 
each of those methods. 

In the operation for aneurism, according to the ancient 
method, the tumour is opened, and cleared of blood and coa- 
gula ; the artery is then tied above and below the dis- 
eased part. This operation is that which appears to us to 
be most frequently proper, but it necessarily supposes the 
possibility of suspending entirely, and at will, the course of 
the blood, by compressing the artery above the tumour. 

Before commencing this operation it is necessary to pre- 
pare the apparatus, which is composed of a tourniquet, one, 
or several straight bistouries, a grooved director, a female 
catheter, or a large stylet ; three or four crooked needles 
uniting the conditions spoken of in the article on general 
operations, and more or less large, according to the size of the 
affected artery. Each needle is to be threaded with several 
threads, waxed and placed parallel, in form of a ribbon. 
These ligatures must be recently prepared, and sufficiently 
waxed, so as not to slip in the interval between the first and 
second knots ; besides which, other threads of different 
sizes, a dissecting forceps, fine sponges, lint compresses, 
and a bandage, are necessary. 

The patient being placed on a table furnished with a mat 
trass, or on a bed high enough for the surgeon to act com- 
m odiously without being obliged to stoop, the first thing to be 
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done is to make ourselves masters of the blood, by placing a 
tourniquet on the principal artery of the affected limb, 
or by compressing this artery by an assistant, or, what is 
better, by both these means when possible. We shall here- 
after indicate the places where the principal arteries of the 
limb* can be compressed, so as to suspend the course of the 
blood during an operation, and the different modes of mak- 
ing compression. 

The course of the blood being entirely suspended, (which 
is known by the cessation of pulsation in the tumour,) the 
limb is to be placed in a commodious situation, and held by 
the assistants ; then, with a bistouri held as if to cut from 
without inwards, a longitudinal incision is made through the 
skin that covers the tumour. The direction and extent of 
this incision are two important objects, which merit the great- 
est attention. Its direction ought always to be the same as 
that of the affected artery, whatever may be the form and 
situation of the tumour. If any other direction be given to 
the incision, the artery will not be uncovered, and if will 
be difficult to tie it; it will also be necessary to cut across 
the lip of the incision, under which the vessel will be hid : 
it may even happen, notwithstanding this, that the ligature 
may be placed by the side of the artery, which would be still 
more unfortunate. 

The incision ought to be prolonged two or three inches 
above and below the tumour. There can be no injury in giv- 
ing a great extent to this incision, and great difficulty would 
arise from making it too small. Surgeons who, from fear 01* 
improper regard for the patient, are apprehensive of making 
this incision of the skin too large, are frequently embarras- 
sed when they come to apply the ligature; we have, in fact, 
observed, that the greatest difficulty in the operation for 
aneurism principally arises from the external incision being 
too small. 

After the incision of the teguments, iustead of eutting, one 
after the other, the cellular sheaths which compose the sac of 
the aneurism, with an improper circumspection, that pro- 
longs the operation, the bistouri ought to be plunged into the 
tumour, and make an opening in its middle large enough to 
admit the fore-finger of the left hand. This finger being in- 
troduced into the opening, will serve as a conductor to divide 
the tumour from one end to the other, by two successive 
strokes of the bistouri. As soon as the point of the instru- 
ment has penetrated the tumour, the liquid and florid blood 
it contains will escape per sal turn, which would occasion 
some inquietude were not its effusion soon t» cease j and if, 
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beside, you were not certain of the artery's being completely 
compressed. 

The sac of the aneurism being open, it is then completely 
cleared of the coagula and liquid blood; and, to do this the 
more exactly, the interior of the sac is washed with a sponge; 
If some of the coagula, however, adhere too firmly to be 
thus removed, they are left to be detached afterwards by 
suppuration. This being done, the bottom of the cavity is 
attentively examined, and a yellow point is soon distin- 
guished, which indicates the side of the artery opposite 
thai which is injured, and consequently the place of its open- 
ing. If any difficulty be experienced, it can be immedi- 
ately remedied, bj removing the compression for a mo- 
ment, and attentively observing the place from whence the 
blood issues. When the aperture in the artery is well seen, 
we are then to proceed to the application of ligatures, in the 
following manner : introduce into the aperture a female ca- 
theter, if it be the crural, popliteal, or brachial artery — a 
large stylet, if the radial or cubital. This instrument ought 
to be directed towards the superior parts of the vessel. We 
shall know when it has reached the cavity, by the facility 
with which it may be made to penetrate further forward. 
Alexander Monro, and tbose who, after him, have advised 
tbe introduction of a sound or stylet in the artery, have used 
this instrument with the intention of raising the vessel, and 
detaching it from the neighbouring parts, so as to be able 
more certainly to embrace it with the ligature, without, at 
the same time, including the nerves that ordinarily accom- 
pany the large arteries of the extremities. But most fre- 
quently tbe adherence of the artery to the adjacent parts 
has become so close, that it is impossible to raise and iso- 
late it in tbis manner; and if sufficient force were employed 
to accomplish it, there would be great risk of tearing the 
vessel. We make use of the sound with another view; its 
hardness and form enable us to reeonnoitcr the position and 
direction of the artery, and furnish the means of seizing it 
with exactness between the fingers, without displacing it, 
and more surely including it in the ligature, without danger 
of piercing it with the needle, which would be more unfor- 
tunate than to miss it. As soon as the sound is introduced 
into the cavity of the artery, the end is confided to an assist- 
ant, who is charged to hold it firmly, witbout raising it. 
Ihe artery is then pinched on the sound with the thumb and 
fore-finger of the left hand, which should be entered far 
euough into the bottom of tbe sac to extend, if possible, be- 
yond the deepest part of the vessel j we are then to take 
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a curved needle, proportioned in size to the caliber of the 
affected artery, and threaded with a large ligature, such as 
has been described. A narrow round ligature would cut 
the arterv before its eniire obliteration.* The ligature must 
be long enough to form hvo equal ends, which, separated by 
a section near the needle, may be conveniently knotted and 
drawn close. The needle must be held in the right hand, 
the fore and middle fingers resting on the needle's con- 
vexity, and the thumb placed in its concavity ; the surgeon 
is then to slide its point on the nail of the fore-finger of the 
left hand, and stick it perpendicularly into the cellular 
tissue ; and after having carried it to a proper depth, pass it 
under the artery, and bring it out on the opposite side on the 
nail of the thumb. In this manner the vessel is safely com- 
prised in the ligature with a certain quantity of the cellular 
tissue. When the thread has been sufficiently drawn, and cut 
near the needle, the surgeon withdraws the catheter, carry- 
ing the fore-finger of the left hand on the artery, at the same 
time seizing with the right' the ends of the ligature, which 
are to be twisted in contrary directions. The compression 
being removed, if the blood do not flow, it is a proof the 
ligatures are properly placed ; then the sound is again intro- 
duced, and the artery pinched with it as before. We should 
pass, in the same manner, a second double ligature five or six 
lines above the first, and comprising a greater quantity of 
the soft parts with the vessel; by which means this ligature, 
which is called that of reserve, is placed at a greater depth. 
This is an important precaution, for without it this ligature 
might occasion a consecutive hetnorrhagy, because it cuts the 
parts it embraces, without even being drawn tight: we are 
then to take one of the parts of the first double ligature, that 
is to say, the inferior ; separate it with care from the other 
part, and make on the bare artery a first simple knot, press- 
ed hard by drawing the thread transversely on the extremi- 
ties of the thumb, which must be introduced deep into the 
wound. When it is judged the knot is close enough, the com- 
pression is suspended ; and if the blood do not appear, the 
first knot is confined by making another: this done, the 
sound is introduced into the inferior end of the artery, and a 
double ligature applied to it in the same manner. The small 
arteries that may have been divided in the course of the 
operation may then be secured; it is much better, how- 
ever, to tie them as they are opened. 
The manner of tightening the ligatures by simple knots, 

* ges note X. 
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.such as we have advised, is preferable to using the surgeon's 
knot, which is recommended by several surgeons. Phis knofc 
lias the inconvenience of being tightened with difficulty, and it 
does not completely efface the cavity of the artery, even though 
great force be employed in tightening it; its inconvenience 
is proved by the following case : Chopart operated on a gar- 
dener for an aneurism of the popliteal artery, in presence 
of the most distinguished professors of the Ancient School of 
Surgery. The ligatures being placed, and the first being, 
tightened by the surgeon's knot, the compression was sun- 
pressed, but the blood flowed abundantly ; a second and third 
ligatures were placed and tightened in the same manner, and 
With as little success; after a moment's deliberation, the 
accident was attributed to the ossification of the artery, or 
some other unknown cause, and it was decided to amputate. 
On examining the limb, the artery was found in its natural 
state; it was embraced by the three ligatures ; but although 
these ligatures had been tightened in the most forcible 
manner, neither of I hem had perfectly effaced the cavity 
of (he vessel, but so incompletely, that a large stylet could 
easily penetrate it. This fact is sufficient to proscribe for- 
over the surgeon's knot in the operation for aneurism. 

It is recommended by some, to place between the ligature 
and the artery a piece of agaric, a roll of lint or linen, and 
particularly metallic plates; but this can be of no advantage, 
and may be injurious, in as much as a flattened artery never 
consolidates so soon as one that is pressed in a circular form. 
It is evident, that so much of the artery only will be divid- 
ed as is next to the ligature. The other part is protected 
by the interposing body, and if the tunics of the artery 
fee in an unnatural state, and have not mutually adhered, 
•here is then more danger of consecutive hemorrhagy. Ne- 
vertheless, in some very rare cases, where the rigidity of the 
coats of the artery would be an obstacle to their bend- 
ing, and prevent them being kept in contact by the round 
ligature, the artery-press, invented by M. Uesohamps, may 
be beneficially used. 

The number of ligatures in use may be considered too 
great, and, in fact, there are always four in reserve, three 
superior and one inferior; but on reflecting that the conse- 
cutive hemorrhagy is the moflt frequent and fearful acci- 
dent that can happen after an operation for aneurism, and 
that it may take place either by the slipping of the first 
ligature, from its not being drawn tight enough at first, or 
because the artery may have been divided before it had time 
ft> obliterate, it will be* n«cn that the number of ligature* 

•36 
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is not too great; and if the licmorrliagytlr.it happens at 
the superior end of the artery depend on the first cause, 
b\ lightering the second part of the first ligature, the blood 
may he stopped; hut if ihis liquid escape by an opening oi 
the vessel, that the iirst ligature has divided, before its ob- 
literation, the second thread being plaeed in that, division, 
can be of no use; then one of the parts of the superior li- 
gature of reserve is a precious resource; and there re- 
mains another which may be useful in its turn, in case the 
first ligature of reserve slip too soon. Without doubt, most 
frequently the greatest number, or even the whole of these 
ligatures, are useless. But if the precautions should prevent 
hemorrhagy only once in twenty operations for aneurism, 
it is sufficient to consecrate a practice called for by pru- 
dence ; and it would be inexcusable to neglect it, at the 
risk of an effusion of blood, with which you may at any in- 
stant be surprised, and which may become mortal in a short 
time; besides, these threads remaining, have no other in- 
convenience than keeping up suppuration while there ; and 
this inconvenience may be reduced to almost nothing, by- 
taking the precaution to remove them, when the suppura- 
tion is well established, and the time has elapsed when 
hemorrhagy is to be feared. Placing the ligature on the 
inferior end of the artery, ought never to be omitted, al- 
though many have regarded it as useless ; experience has 
demonstrated that the patients on whom this ligature has 
not been placed, are exposed to primitive and consecutive 
hemorrhages, which may become fatal. 

It has been advised to prevent the hemorrhagy from the 
lower part of the artery, by compressing it below the place 
where it is torn ; but compression, which is always less sure 
than the ligature, has the great inconvenience of impeding 
the circulation in the collateral arteries, and preventing the 
return of the blood and lymph, by the veins and lymphatics, 
thus producing mortification of the member. 

Can the artery and the principal nervous cords of a limb 
he comprised without danger in the same ligature ? The so- 
lution of this question is the more interesting, as sometimes 
the extent and progress of the aneurismal tumour so alter 
the structure or form of the adjacent nerves, that it is 
impossible to distinguish them ; or the nervous trunk be- 
comes so adherent to the tumour or the vessel, that it is 
very difficult to separate them, if they can be distinguished. 
Thierry, a doctor of Paris, has made experiments, from 
which it results, that, without inconvenience, the principal 
artery of the member may be tied with the neighbouring 
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serves in living dogs. Rut it is not the same with man ; 
observation has taught, that every time we comprise the ar- 
tery, and all, or almost all, the nervous trunks of a member, 
in the same ligature, the brachial plexus, for example, or 
the sciatic nerve, gangrene never fails to appear in a few 
days: it is, however, proved by example, that (he artery, 
and one of the principal nervous cords, may be fastened to- 
gether without great inconvenience ; nevertheless, we think it 
better to avoid it as much as possible, were it only on ac- 
count of the violent pain that must necessarily result from 
the constriction. 

Several authors, and particularly Berirandi, have advised 
a method of operating very different from that we have just 
described. It consists in cutting the skin that covers the 
tumour, and dissecting it off; then tying the artery above 
and below, and opening the sac of the aneurism, of which 
(he greatest part is removed, after having cleared it of the 
blood it contained. The inconvenience of this process is 
evident, and it is, at" the present time, totally abandoned, 

The sec(«ul method of practicing (he operation of aneu- 
rism, is known under the name of the new method, or the me- 
thod of Anel. or of Hunter. Anel says, that, being at Home 
on the 30th January, 1710, he performed this operation for 
aneurism in the fold of the arm, on a missionary of the 
Levant, in presence of Lancisi and several other profes- 
sional persons. The aneurism had been caused by bleeding. 
Anel performed the operation in the following manner : — . 
The course of the blood being suspended by means of a 
tourniquet, he cut the integuments on the passage of the 
brachial artery below the seat of the aneurism, without 
touching the tumour in any manner ; searched for the ar- 
tery, and separated it from the adjacent parts, particularly 
the median nerve ; and having raised it by means of a hook, 
tied it as near the tumour as possible. The tourniquet was 
then slackened. A small muscular branch, which had been 
cut in dissecting the artery, giving a little blood, the tourni- 
quet was again tightened, and he once more tied the artery 
a little higher : the tourniquet being taken off, there was no 
more hemorrhagy or pulsation in the tumour. The patient; 
was put on a low diet, and bled three times. The day after 
the operation, he was without fever, and the beating of the 
artery was distinctly felt at the wrist. The first ligature 
came away on the 17th February, and the seeond on the 
27th of the same month, without the smallest degree of 
hemorrhagy appearing. On the 6th March, the sore was 
cicatrized, and the man had the perfect nsc of his arm. 
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The fumour disappeared by degrees, so (hat i( was impos- 
sible, after the euro, to discover where the aneurism had 
existed. 

It would be improper to confound, as some authors have 
done, (his method of operating with that which has impro- 
perly been attributed to Guillemau, since it has been de- 
scribed by the most ancient authors, such as Actios, Paulus 
JEginita, 6vc. This consists in lying the artery above the 
turnout, and then opening it, dealing it of the blood it con- 
tains, and filling the cavity with such medicine as was 
judged proper. 

Molinelli, in the second volume of Memoirs of the Insti- 
tute of Bologna, has recalled the lost observation of Anel, 
in a large collection of observations on fistula lachrymalis ; 
hut he speaks of it only to blame its author. According to 
him, the collateral vessels that open into the sac of the aneu- 
rism, by pouring blood into it, would keep up or re-produce 
the disease. The example given by Anel. of tying the artery 
above the tumour, without touching this last, was lost for 
practice, until the month of June, 1785. At that period, 
Dessault, at Paris, undertook the cure of an aneurism of 
the popliteal artery after this method ; and, with the inten- 
tion of preserving the greatest possible number of commu- 
nications, he laid bare the artery immediately above the 
tumour, and tied it at the most elevated point of the ham. 
The aneurism at first diminished very much, but opened on 
the nineteenth day, and gave issue to pus and blood ; the 
orifice remained fistulous, and the patient died eight 
months afterwards, in consequence of a caries of the tibia. 
In the month of October, 1785, Hunter, of London, tied the 
femoral artery in the middle of the thigh, for an aneurism 
of the popliteal artery ; he placed four ligatures around the 
vessel, the three superior of which were incompletely tight- 
ened, and the inferior one alone was drawn so firmly as to 
intercept entirely the course of the blood ; he closed the 
■wound immediately ; the cure was very slow, and was in- 
terrupted by hemorrhage, which was stopped by means of a 
tourniquet, and several consecutive ulcers caused the liga- 
tures to remain attached a long time. 

During the life of Hunter, and since his death, this ope- 
ration has been practised, with various success, in England, 
France, and Itah. In France. Chopart opersftod on a patient 
at the hospital of the College of Surgery: gangrene ap- 
peared, and although it was confined to the middle of (he 
leg, the patient died. Desault pract^ed a second time this 
operation, following exactly the method of Hunter, buj 
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without success. It has been lately performed hy Tirasdor, 
Pellentan, &c. hut generally without success. Mirault, of 
Angers, operated in this manner for a false consecutive 
aneurism of the brachial artery, and the patient was per- 
fectly cured. 

Of three operations by M. Deschamps, at the hospital 
Charite, for aneurism of the popliteal artery, one was cured 
■without accident ; there remained only a hard tumour, 
seareely perceptible. A second was cured, after having lost 
two toes by the gangrene ; and a third died, by a purulent 
infiltration of the whole limb. 

The operation for aneurism, according to the method of 
And. is simple, and easy of execution. If the aneurism be 
on the popliteal artery, for example, after having suspended 
the course of the blood, the crural artery at the internal 
middle part of the thigh, is uncovered by an incision of the 
integuments and the fascia lata, parallel to the course of 
that artery, and of three inches extent. If the incision be 
made above the middle of the thigh, the artery is sought for 
by the internal side of the sartorius muscle, and by its ex- 
ternal side, if the incision be made lower down ; but if the 
incision correspond to the place where the artery is covered 
by the muscle, the vessel ought to be cleared from under it, 
or the muscle may be cut across, by means of a grooved di- 
rector placed between it and the artery. This section, which 
I have seen practised by Desault, can have no inconvenience, 
as experience has proved ; for although it is certain the 
muscular fibres cut across never unite, but by the means of 
a cellular ligamentous substance intersection, it is not less 
true, the transverse division of a long muscle does not sen- 
sibly injure its power of contraction. The artery being un- 
covered, one or several ligatures are applied ; one of them 
is drawn tight. The wound may be united immediately, or 
by granulation : this last is preferable, if we consider the 
accidents Hunter himself experienced, and which is reason- 
able in part to attribute to the healing of tne wound. Ligar 
tures that act in a gradual manner on the artery, as those 
placed by Hunter in his first operation, would have the in- 
convenience of cutting the vessel without producing its obli- 
teration, and thus endanger a consecutive hemorrhage. 

As soon as the artery is tied, the pulsations of the tumour 
entirely cease ; it sinks and diminishes daily; sometimes it 
disappears so completely, that it is difficult to trace the 
smallest vestige of it ; at other times, it remains in the form 
ef a nut, hard and more or less voluminous, but always ex- 
empt from pulsation. On examination of the limb some- 
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time after a cure obtained by this method, the artery will 
be occasionally found obliterated from the point where it was 
tied qiiite below the tumour; sometimes obliterated in the 
place of the ligature, and filled with a hard adherent coagu- 
lum, or even obliterated in the place of the tumour, but 
preserving its cavity in the intermediate points. The first 
subject operated on by Hunter, dying of a fever a year after 
the operation, they found, on examination after death, the 
ftinoral artery obliterated, from the origin of the profunda 
quite to the spot where the ligature had been placed ; there 
it >vas cartilaginous, and partly bony, to the extent of an 
inch and a half Below this part, its caliber was preserved 
quite to its entry into the tumour, which was reduced to the 
size of a small hen's egg : it was filled with a very hard 
coagulurn adhering to its internal surface. 

On examination of the body of the subject operated on by 
Chopart, and which, we observed, died with gangrene, the 
artery was found obliterated the extent of several inches 
below the ligature ; but, as in the preceding case, it re- 
sumed its natural diameter immediately below the tumour, 
and the articular arteries opened into the tumour itself. 
If this operation had been followed by a more fortunate 
issue, could the articular arteries throw the blood into the 
aneurism ? and was this sufficient to justify the doubts of 
Molinelli ? 

We have seen at the hospital Charite, on the body of a 
subject who had been operated upon for an aneurism in the 
popliteal artery, eight years previous, by Anel's method, the 
femoral artery obliterated for an extent of two inches, in 
the spot where the ligature had been placed ; below this ob- 
literation, the artery had preserved its ordinary diameter, 
and received the blood by two large and short trunks, that 
communicated above, one with a branch of the femoral, the 
origin of which was above the obliteration ; the other with 
one of the perforantes, or rather with the profunda itself and 
a branch of the external circumflex. Towards the lower part, 
these trunks communicated with the articular arteries ; so 
that the blood came to the femoral, between the obliteration 
which the ligature had produced and the tumour, and from 
thence passed towards the articular branches, and those of 
the popliteal artery. Nevertheless, the tumour, situated 
immediately above the condyles of the femur, was reduced 
to the size of a small olive, and appeared to be changed to a 
ligamentous substance without a cavity. The obliteration of 
tile popliteal artery in this part, oceupied an extent of nine- 
teen lines. 



Of Tumours in general. 23? 

From what we have said, it will be seen (hat the method 
of Anel, called that of Hunter, has a number of successful 
cases to support it ; hut they are not numerous enough to 
give it a preference over the ancient method. 

The success I have obtained from this last mode of ope- 
rating, the difficulties and inconveniences of which were ex- 
aggerated, have led me to abandon Anel's method, which, 
besides, does not appear to unite all the advantages attri- 
buted to it. Besides, were I to practise it, after having un- 
covered the artery in the most favourable part, I should 
open it longitudinally, to a sufficient extent to be able to in- 
troduce a female catheter ; 1 should then place two double 
superior ligatures four or five lines distant from one an- 
other, and a double inferior ligature ; in a word, I should 
conduct, in all that has relation to the number of ligatures, 
the manner of placing them, and of tightening them, in 
the manner I have already described, in speaking of the or- 
dinary or ancient method. 

Finally, some years since, the ligature of the artery 
bdow the aneurism was attempted ; but experience soon 
pointed out all its dangers, 

A long time since, this operation was proposed by Bras- 
dor, Professor of the Ancient School of Surgery. Dcsault, 
in his Lectures on Pathology and Operations, usually asked 
the question, Whether it did not offer some hopes of success, 
when the situation of the aneurism rendered an operation 
impossible by the ordinary method ? But this celebrated 
practitioner never attempted to solve his problem by expe- 
rience, when opportunity offered : I knew of no attempt to 
this effect, until I was apprised by M. Vernet, formerly chief 
Surgeon of the Armies, that he had tried compression of 
the femoral artery below an aneurism, situated on the su- 
perior part of the thigh ; but that the tumour having rapidly 
grown, and the beatings become much stronger, he was 
forced to abandon these means, and confine himself to a pal- 
liative treatment. 

I still entertained these simple notions, when there was 
presented, at the hospital Charite, a man of sixty years of 
age, having, in the superior part of the thigh, an aneurism 
nearly seventeen inches in circumference, that extended quite 
to the bend of the groin, and within the thickness of a finger 
of the crural arch. M. Deschamps assembled nine consult- 
ing surgeons, and proposed tying the artery below the tu- 
mour, hoping that the stagnation of the blood would occasion 
its coagulation in the tumour, and gradually upwards in 
the artery above, quite to the eommen«f>immt of thfl pro 
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funda femoris ; lie particularly insisted on the difficulty of 
firmly compressing the artery above (he tumour during the 
operation, and that of sufficiently extending the incision to- 
wards the top, to place the ligature between two so impor- 
tant vessels as the superficial femoral and profunda. In the 
discussion, I combated the proposed operation b\ argument, 
and by stating the useless attempts of M. Vernct ; I main- 
tained the possibility of operating according to the ordinary 
method, founded on the small extent of the injury of the 
artery, notwithstanding the size of the tumour, and the pro- 
bable situation of the opening of the vessel a sufficient dis- 
tance from the crural arch, and even from the arteria pro- 
funda. The votes were taken, and seven in ten were for the 
ligature below the tumour. The operation was performed, 
but it was long and painful ; the situation of the artery was 
a long time undecided, as its pulsations could never be dis- 
tinguished. The progress of the tumour had been very sen- 
sible immediately before the operation, but it was sucl/ 
afterwards, that, on the fourth day, the rupture appeared 
near at hand. It was then decided to perform another ope- 
ration, notwithstanding all the considerations that had at 
first prevented it. The compression was exercised against 
the pubis by means of a pad with a handle. After the open- 
ing of the sac, two ligatures were placed above the opening; 
of the artery, and one below ; but, during the operation, 
the hemorrhagy was considerable, and the patient expired 
eight days after. On opening the body, it was found that 
the origin of the profunda was situated two lines only from 
the crural arch, and that the ligature of reserve had been 
placed exactly between that artery and the femoral, which 
elearly proved that the operation, according to the ordinary 
method, could, at first, have been performed with the great- 
est probability of success. 

\Ve see, by this ease, which was published with the great- 
est details by M. Deschamps, the evils of this method of 
operating. The result of this experiment accords with that 
of using compression below the tumour ; both together lead 
us to conclude, that, as preventing the circulation of the 
blood above the tumour, in an artery affected with aneu- 
rism, is the only method by which the disease can be cured* 
So, means of the same nature, employed on the artery below 
the tumour, accelerate its progress, and hasten the fata! 
termination of the disease. 

After an operation for aneurism is performed, the liga- 
tures ought to be ranged on the lips of the wound, so that 
we may know, by some distinctive mark, those that art 
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fight from those that are not so ; we aw then to cover the 
wound with soft lint, supported hy a short bandage, taking 
the greatest care not to load the member with heavy dress- 
ings, and not to tighten the bandage any more than is ne- 
cessary to keep them in place. This last precaution is of 
the greatest importance, because the pressure exercised by 
the bandage will incommode the circulation in the capil- 
lary system of the member, and thus deprive it of a re- 
source so much Che greater for this function, as the anasto- 
moses are excessively multiplied in the capillary tissue. 

The dressings being applied, the limb should be placed 
in a situation to favour the circulation, and particularly the 
return of the blood and the lymph. To keep up a proper 
temperature, it should be surrounded by small bags half 
filled with fine sand or sifted ashes, properly heated, and 
frequently renewed ; but it ought not to be covered with 
them, as* their weight might act as a compressing force ; it 
will be sufficient to cover it with warm linen, whieh must 
be frequent lv renewed.* This is preferable to the applica- 
tion of bladders tilled with a warm liquid, because the sand 
not only preserves its heat, but absorbs the humidity of the 
perspiration ; it is particularly preferable to the use of spi- 
rituous fomentations, which, quickly cooling, require to be 
too frequently renewed, and excite, in the capillary ves- 
sels, a contraction contrary to the proposed end. Observa- 
tion has taught, that, after an operation for aneurism, some- 
times the natural heat is preserved without any alteration, 
and the pulse does not cease to be felt in the arteries acces- 
sible to the touch below the ligature, which leaves no doubt 
as to the circulation, and renders the suceess of the opera- 
tion verv probable ; at other times, the temperature of the 
Jimb at first diminishes, and the pulsations in the inferior 
arteries totally disappear; but, at the end of a few days, 
the heat is restored, and sometimes even surpasses the 
general temperature of the body, during the process of sup- 
puration ; afterwards the pulsations of the remote artenei 
are re-established ; at fust, like an almost imperceptible 
pricking on the skin, but very gradually the pulsations be* 
come more distinct. Sometimes, during the absence of the 
pulse, and the diminution of the temperature of the mout- 
her, mortification destroys a poilion of the integuments, 
or some of the toes ; sometimes the gangrene aliects the 
tvhole limb ; at time* it is arrested at a greater, or J«»* 

♦ See note O. 
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distance from the trunk ; at others, it rapidly extends, and 
leaves no ho;>e even from amputation. 

Generally, before the completion of the cure, some he- 
morrhage occurs ; the ligatures of reserve then become ne- 
cessary ; but, to point out the use that may be made of them, 
it will be well to offer some considerations on the causes of 
this accident. 

All consecutive bemorrhagy, after the operation for aneu- 
rism, depends, as we have already said, upon the liga 
ture's having been drawn too lightly, or not tightly enough? 
or upon a diseased stale of the artery. The ligature produces 
the double effect of intercepting the course of the blood in. 
the artery, by keeping its sides in contact, and of causing 
them to adhere, by the inflammation it excites at the same 
time it cuts them. It is I hen easy to conceive, that, if the 
constriction of the ligature be too great, on the one hand, the 
inflammation it excites in the coats of the artery surpasses 
the degree that would procure their adhesion ; on the other, 
it cuts the artery before adhesion has taken place, and be- 
fore it can resist the impulse of the blood. In this ease, the 
blood is poured out along the course of the ligature. It is 
then, however, very possible, if the ligature embrace at I he 
same time a certain quantity of the cellular tissue, which is 
soon destroyed, that the compression will be reduced to the 
proper degree ; that the proper tunics of the vessel being 
cut by a ligature too lightly applied, the inflammation of 
the cellular tissue is sufficient to resist the momentum of 
the blood, and prevent bemorrhagy: were it not so, this 
accident would be more frequent. When, on the contrary, 
the ligature is not light enough, it does not sufficiently close 
the sides of (he vessel to put them in contact ; however, it 
ulcerates and divides them. In this case, if the operation 
be performed according to the ancient method, the bemor- 
rhagy takes place sooner, and the blood escapes by the 
opening of the artery that answers to the bottom of the sae 
of the aneurism ; if the new method be followed, hemor- 
rhagy occurs at a later period, and the blood flows through the 
passage made bv the I bread. Finally, an artery whose tissue 
is diseased, may have lost the necessary degree of consis- 
tence 10 support the constriction of a ligature, or not be sus- 
ceplible of the inflammation necessary for its obliteration. 
From this observation may be seen all the importance of 
the ligatures of reserve, and the cases to which they are 
applicable. The use of inferior or superior ligatures is 
proper; without this resource, the practice of compres- 
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sion would be necessary — a means always injurious, and 
necessarily followed by (he gangrene of the limb, as expe- 
rience has demonstrated. It would, without douht. he much 
better never to give the ligature more than the necessary 
degree of tightness ; but, on the one hand, it is almost impos- 
sible to reach this degree of perfection ; on the other, the 
consistence of the partitions of the artery is too variable for 
a prudeut practitioner not to be always in doubt as to the 
effects of a ligature. 

The ligatures generally separate from the eighteenth to 
the twentieth day : if thej hold after this time, they may be 
twisted every day, to accelerate their fall ; or they may be 
cut with caution, and withdrawn. 

The wound that results from the operation for aneurism, 
when once the suppuration is established and the ligatures 
fallen, becomes a simple sore, and ought to be treated ac- 
cording to the rules laid down in speaking of wounds iff. 
general. 

Section II. Of False Aneurisms. 

False aneurism is that which is formed by blood issuing 
from an open artery; whether the blood escape from the 
artery the very moment it is opened, and infiltrate into 
the cellular tissue ; whether it do not escape, until a longer 
or shorter period after the wound, ami then flow into a 
canity, which it forms by removing the lamina of cellular 
tissue ; or, lastly, whether it immediately pass from an 
artery to a vein! after a wound that has affected both of 
them : from whence the distinction of false aneurism into 
primitive or diffuse, into consecutive or circumscribed, and 
into varicose. 

Of the Primitive False Aneurism. 

When an artery has been opened by an external cause* 
and particularly by a sharp instrument, if the orifice be not 
parallel to that of the skin and tlie other divided parts, 
blood is poured out into the cellular tissue, and forms a 
false primitive aneurism, not circumscribed or diffuse. 

The cause of this sort of aneurism, is an injury of an 
artery by any instrument, but most frequently by one that 
is sharp and pointed, such as a sword, a knife, or a hatchet, 
&c. The ancients considered this aneurism as the result 
of an unfortunate bleeding alone ; and a great number of 
authors, among which may be mentioned Dionis, speak of 
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it only m tro* of the accidents (hat may accompany thif 
operation. This cause is much less common at the present 
day. as Weeding is less frequent. 

The false primitive aneurism is easily distinguished; it 
is always the consequence of a wound in a part where o^if 
or several arteries, of greater or less diameter, are found, 
and in which one of these arteries has heen opened. The 
opening of the artery not being parallel with that of the in- 
teguments, or this last having heen stopped up in the first 
moment, as generally happens, the hlood ceases to flow ex- 
ternally ; hut it infiltrates, in a greater or less quantity, into 
the cellular tissue. The tumefaction extends principally 
along the passage of the injured vessel, and towards the 
least resisting points of the cellular substance ; the tumour 
is vague, not circumscribed, and the colour of the blood 
that forms it. is visible through the skin, which becomes of 
a marble colour. The part of this tumour that corresponds 
with the aperture in the artery, has sometimes a slight tre- 
mulous pulsation ; but it is doubtful whether the regular 
beatings that are always observable in true aneurism, can 
be distinguished ; as to ourselves, we have never remarked 
this phenomenon in any of the primitive false aneurisms we 
have had occasion to examine. When the primitive false 
aneurism is considerable, it is accompanied by more or less 
pain, numbness, and coldness of the member. 

By an attentive consideration of all these symptoms, it is 
90 easy to know this disease, that, to mistake it must be 
attributed to a want of anatomical knowledge, or a very 
superficial examination of the case. The following are ex- 
amples of errors of this kind :—• 

A labourer of Surine wounded himself with the point of 
a sickle, in the anterior and superior part of the leg ; his 
liandkerchief was bound round the limb, and stopped the 
iiemorrhagy ; shortly after it hecame considerably swollen, 
and the whole member presented a livid colour. A surgeon 
was called, who, making only a superficial examinaiion, or- 
dered the application of emollient poultices. The symptoms 
increased, the epidermis separated, and the man was trans- 
ported to the hospital Charit , where liesault was then as- 
sistant surgeon. As soon as this celebrated practitioner was 
informed of the circumstances, he judged that the anterior 
tibial artery had been opened in its upper part ; he did 
not hesitate to make the proper incisions ; he laid bare the 
vessel, discovered its injury, and applied a ligature to it ; 
after this, he cleared the cellular tissue of a great quantity 
of black gi-uuious Wood, The hemoi-rhagy was por«'ect)jt 



Of Tumours m general 293 

arrested ; very extensive eschars separated ; but the patient 
being very old, sunk under a very abundant suppuration, the 
inevitable consequence of so great disorder. 

Shortly after this, a young man from the country was 
-wounded in the thigh by the fall of a knife that had several 
blades, which he was showing his companions ; the crural 
artery was opened, and ( lie hemorrhage was at first very 
considerable, hut tin' blood being stopped In cramming lint 
into the wound, a prodigious swelling of all the member 
soon followed, which A\as taken for an inflammatory eon* 
ge ? iion. The patient was brought to the hospital ; Dcsault 
understood the case, and operated, but without success* 

We saw. in 1791. a voung man, twenty-five years old, 
who had been wounded by a knife in the middle superior 
internal part of the arm ; the instrument was directed from 
below upwards, along the biceps muscle, and opened the 
brachial artery under the brachialis externus. The patient 
at first lost much blood : the heniurrhagy, however, ceased 
spontaneously. The surgeon that was called, treated the 
wound as a simple one, and did not perceive the importance 
of the aeeident until eight da\s afterwards ; it was then dis- 
covered by a return of the hemorihagy, in consequence of 
an effort in coughing. The greatest part of the blood was 
infiltrated ; the member then became verj large, and of a 
livid hue. It was necessary to perform the operation with* 
cut delay, but it was unsuccessful. 

A very important circumstance to be considered, because 
it may occasion similar mistakes, is the want of relation of 
the exterior wound with the artery, and sometimes the very 
oblique passage of the instrument, which may have reached 
the vessel in a place more or less distant from the part 
where it entered the skin. Thus we saw a miller, that was 
wounded in the anterior and external part of the thigh by a 
bill-hook . the crural artery was opened above its passage 
across the triceps abductor. But, whatever may be the obli- 
quity of the wound, an attentive examination of the pheno- 
mena that accompany it, will always preserve a careful and 
instructed surgeon from error. 

False primitive aneurism is always a serious disease, 
and, if abandoned to itself, it never fails of having a fatal 
termination. The prognosis is more or less alarming, ac- 
cording to the diameter of the injured vessel, its greater or 
less distance from the trunk, and its depth. 

False primitive aneurism is extremely dangerous, when 
it results from an injury of an artery of great diameter, 
iad the opening of the vessel is large. In this case, the 
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blood flows abundantly from the wounded artery, infiltrated 
info the cellular tissue, and soon fills all (he cavities ; (he 
limb rapidly acquirer a great size; the extreme distension 
of *<ill the sofi parts, and the pressure which (he extravasated 
blood exercises on the capillary system, and even on the ar- 
terial branches of a certain diameter, soon suspend the cir- 
culatio., and produce gangrene. The danger is less, when 
the wounded artery is of small diameter ; but the case is then 
serious, if that artery he deeply situated ; as, for example, 
are the fihial arteries. This disease is almost absolutely 
mortal, when it depends on the injury of a principal artery, 
and the opening of that artery is so near the trunk, that it 
is impossible to compress it above the wound. In general, 
false primitive aneurism does not otter so great resources 
for the circulation in the affected member, after the obliter- 
ation of (he principal trunk, as true aneurism, and even as 
that we shall speak of under the name of fulse consecutive 
aneurism. In this last, the impediment to the hlood, in the 
course of the principal vessel, arising from the pressure of 
the tumour upon it, causes a certain degree of dilatation in 
the collateral vessels. This does not take place when an 
extravasation of hlood follows a recent wound. 

From what has been said, on treating of the hemorrhagy 
arising from wounds, if is demonstrated, that a wound of an 
artery can be cured only by its obliteration. The preference 
that was given, forty years since, to compression instead of 
ligature, to stop hemorrhagy produced by the injury of the 
large arteries, was founded on the opinion then entertained 
of the possibility of obtaining a perfect cure, and preserving 
the cavity of the artery ; but, at this day, we are convinced 
the ligature is the surest means, and least subject to incon- 
venience, and, we may say, the only proper means of pro- 
curing a perfect cure, exempt from danger of the forma- 
tion of false consecutive aneurism. 

Nevertheless, the compression may be applicable to cer* 
tain cases, where the opened artery is of a small diameter, 
has a support in a neighbouring bone, and is situated imme- 
diately under the skin : such are the arteries that lie on the 
exterior of the skull, the anterior tibial very low down, &c. 
Even in this case, attention is necessary not to make the 
compression immediately upon the aperture in the vessel, 
and in the inferior of the wound ; but externally, and at a 
considerable distance between the wound and the heart. In 
conducting otherwise, violent inflammation would perhaps 
be brought on. We have seen immediate compression, ex- 
ercised on a wound where t»e*aateri©r tibial artery was in' 
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ierested, cause gangrene of all the integuments on Hie back 
of the foot; whilst, in analogous cases, we compressed, with 
success, the artery between the heart and the wound, which 
has been promptly cicatrized. 

In making compression in similar cases, the point of the 
passage of the artery must first be forcibly pressed by the 
thumb, so as to remove the blood that may be infiltrated 
into the cellular tissue — depress the skin, and approximate it, 
to the vessel; then, in the excavation that results from this 
pressure, we are to place a thick compress, and, over it, 
others, larger and larger, so as to represent a pyramid with 
the base upwards. This pyramid is kept in place by a 
bandage, not so tight as to incommode the circulation in the 
other vessels. The compression must be continued a long 
time, otherwise the cure is only temporary. 

In all other cases, compression is absolutely useless, and 
even injurious ; for, on the one hand, the apparatus cannot 
have sufficient stability not to be deranged every instant; 
on the other, it is impossible to make the compression so 
that the open vessel, and the point of the limb immediately 
opposite, should be the only parts on which it is exercised ; 
and all that can be obtained from it, is the formation of a 
coagulum, more or less adherent to the lips of the aperture, 
and which is detached on the first occasion, and causes the 
formation of false consecutive aneurism. 

At all times, therefore, when the wounded artery is of a 
certain diameter, compression cannot be calculated on as a 
means of cure ; the ligature cannot then be dispensed with, 
even should the open artery be near a bone that would 
afford it a solid resling-place. Thus, in false primitive aneu-r 
lism of the crural artery, of the popliteal, the brachial, 
the radial, the cubital, the anterior tibial in its three supe- 
rior quarters, the posterior tibial, and of the fibular, the 
ligature ought always to Ik* preferred to compression. 

The rules concerning this operation being the same as 
those mentioned in treating of true aneurism, we shall only 
add some reflections relative to this case in particular. 

When the wound of the integuments is directly in the 
passage of the artery, and the instrument has acted perpen- 
dicular to the vessel, it is only necessary to cut down to it, 
and enlarge the wound to a proper extent ; but always when 
the external wound is at a distance from the passage of the 
artery, and the instrument has taken an oblique direction 
to reach it, no atlention ought to be paid to the wound of 
the inlegiiments ; for, in following its passage to the artery, 
mauy paru wv« HaavwasHiily divided. The vessel miist be 
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laid bare only in a small extent ; you need not feat*, how- 
ever, making too large an external wound, but cut on, to 
ascertain to what height the artery is injured ; insert a 
large round-pointed probe, and enter it as far as [joss i We 
into the wound ; mark the depth it has penetrated, and then 
lay the probe on the outside of the limb in the same direction, 
and judge of the place where the artery is injured, by that 
which corresponds to the extremity of the instrument. This 
done, make an incision on the passage of the artery, *o that 
the place that was judged would correspond to its aperture, 
answers to the middle of its length. The cellular tissue 
must next be cleared of the coagulated blood — ihe liquid 
part absorbed with a sponge ; yon must then uncover the 
artery, search for the opening, and afterwards tie the artery, 
in the manner pointed out in treating on true aneurism. 
The precepts laid down in that paragraph ought to be con- 
formed to in all that concerns the subsequent part of the ope 
ration. 

Of the False Consecutive Aneurism. 

This name is used to designate a tumour formed by bloofl 
which has escaped from a wounded artery some time after 
the wound, and is contained in a bag, or sac, formed of the 
adjacent cellular tissue. 

If a false consecutive aneurism he anatomically examined, 
after having separated the soft parts, that are always dis- 
placed, and compressed, as in true aneurism, a cyst will be 
discovered, the firm sides of which are formed by the la- 
mina of cellular tissue, brought into contact, and adhering 
to each other. The cavity of this sac is tilled by a coagu- 
lum of greater or less size, and of a density proportioned to 
the contiuuance of the disease, and sometimes more con- 
sistent than the muscular substance, as we have seen in an 
aneurism that had existed ten years. This coagulum has 
the appearance of a uniform mass, and not, as has been pre- 
tended, of layers of different consistency, and disposed in 
regular order. In this polypous mass is always seen a re- 
servoir that contains fluid blood, communicating with the 
cavity of the artery : this reservoir generally occupies the 
centre of the tumour. The aneurismal sac being emptied, 
the opening of the artery may be seen ; it is always round, 
whatever may have been the form of the instrument by 
which it was made : we have often seen it of a diameter 
that would admit the end of the little finger. Through this 
aperture the inside of the artery is distinguished, which h 
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oV a yellowish colour. The artery sometimes corresponds 
to the bottom of the tumour, sometimes to one of its sides. 
This situation of the artery towards any particular point of 
the circumference of the aneurismal tumour, depends on the 
side of the artery that has been wounded ; for it is always 
displaced in an inverse direction. A man being wounded in 
the thigh by a dagger, the blade of which was very thin, the 
instrument entered by the external side, between the tendon 
of the biceps muscle and the femur, and opened the popli- 
teal artery in the ham. The aneurism that followed, grew 
towards the external side, and the artery was pushed in- 
wards, so that it was comprised in the thickness of the inter- 
nal part of the sac of the aneurism. This circumstance 
merits great consideration, as it may very much shorten the 
labour of finding the artery during an operation. 

When an artery of a certain diameter is opened, and the 
blood has been stopped by means of compression, the he- 
morrhagy is suspended by the formation of a small coa- 
gulum, which closes the opening; the external wound is 
cicatrized, and the patient appears cured : but, after some 
time, (one or two weeks, months, or even a number of 
years.) the clot is detached by the lateral impetus of the 
blood. This liquid escapes, raises, and detaches the cellular 
covering of the artery, distends it by degrees, and forms the 
aneurismal sac, the density and thickness of which aug- 
ment by the successive applications of the lamina of the 
adjacent cellular tissue. The stagnation of the blood in this 
aneurismal cavity occasions its coagulation, and the absorp- 
tion ef its liquid parts permits the approximation of its con- 
densed and fibrous portion, which becomes adherent to the 
sides of the cyst. 

It was imagined tltat the clot which at first stopped the 
aperture in the artery, being detached only in a point of its 
circumference, the blood ought, by penetrating into the 
travity at several different times, to form distinct layers, of 
different density ; but, as we have already said, nothing of 
the sort is found, and the authors w ho have spoken of this 
disposition, have not agreed among themselves as to the 
arrangement of these layers, which proves that they have 
not spoken from actual observation. 

False consecutive aneurism grows slower than true aneu- 
rism, particularly when this last has arrived at a certain, 
size, and the proper tunics of the artery are already broken. 
In this last case, the opening of the artery, from the com- 
mencement, is large enough to admit a strong column of 
blood ; which does not take place in tho first case, where 
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the aneuristnal cellular sac is submitted to a much less 
powerful expansive force. 

False consecutive aneurism appears in the form of a tu- 
mour more, or less voluminous, circumscribed, and situated 
on the passage of an artery ; small at first, and making but 
slow progress, accompanied by pulsations synchronous with 
those of the arteries : a cicatrix is always visible, either 
on the tumour itself, or near it. This tumour is not accom- 
panied bv pain, or change in the colour of the skin ; it is di- 
minished bv pressure, when it is small ; but, when chronic;- 
and large, it diminishes little, or not at all. from the saur 
means : it has then, instead of a beating, an obscure tremu- 
lous motion. 

It will be seen how similar the symptoms of this disease- 
are to those of true aneurism ; they differ only in the slow- 
ness of its progress, and the circumstance of its having 
succeeded a wound. It may also be added, that, at a eer- 
tian epoch, the true aneurism acquires a more rapid deve- 
lopment than it had before, and this depends on the rupture; 
<6f the proper tunics of the artery. But, on the one hand, this 
phenomenon is not always distinct in true aneurism ; on the 
other, some particular circumstances may produce it in false 
consecutive aneurism. A man received a wound on the an- 
terior and inferior part of the leg; a considerable hemor- 
rhagv followed, which was stopped by compression ; the 
"wound hcaied, and the man was apparently cured. But. 
soon after, there appeared a small pulsating tumour, whick 
raised the cicatrix, and gradually increased. The person 
having received a blow on this tumour, it suddenly aug- 
mented in size, became painful, and ceased to pulsate. It 
•will be seen that, in this case, commemorative circumstances 
alone could furnish the means of forming a diagnosis. 

The prognosis of false consecutive aneurism is absolutely, 
the same as that of true aneurism ; as, in this last, the com- 
pression of the tumour on the principal trunk, and the dila- 
tation of the collateral branches, which is the consequence 
of it, makes its age a favourable circumstance to the suc- 
cess of the treatment ; and as false consecutive aneurism 
makes but slow progress, and ma^ exist a long time with- 
out danger, it is perhaps proper not to undertake a(| 
ojeiatiin unfi! the disease has continued some time, or 
rather until the tumour has acquired a certain volume. It 
is to be remarked, that false consecutive aneurism may. for 
a long time, preserve a middling size ; and afterwards, all 
at once, considerably increase. Saviard relates a case oi 
aneurkiu of thib sort ia the bend of the. ajniij that had pre- 
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sewed the size of a walnut for twenty years, and afterwards 
was so considerably augmented, that the whole arm was 
greatly tumefied. 

The obliteration of the artery in the place of the aneu- 
rism, and at a certain distance beyond it. is. in this case, 
in all others of the same diseusc, the only condition on which 
a cure can be effected. To prodoce this obliteration, com- 
pression and ligature may be equally employed; and wc 
refer to what lias been already said of the comparative 
utility of these two means ; we shall oak observe, thai, fop 
the reasons we have advanced, the circumstance of a tu- 
mour's containing a considerable mass of coagulated blood, 
appears favourable to compression above the tumour — it. 
means which, besides, may increase I he probability of sue- 
Bess from the operation, should it afterwards become ne- 
cessary. 

As to the operation, it ought to be pel-formed in the same 
manner as in true aneurism. We shall brut remark, that 
the ancient and the new method are here equally applieable, 
and that, except in some particular cases, which ate difficult 
to determine, the first method ought to be prefered, because 
the artery being sound, and the opening of small extent, the 
ligatures can be placed at a small distance from each other, 
and not include any of the collateral branches. The exter- 
nal incision ought always to be made on the passage of the 
artery, and following its natural direction, whatever may 
otherwise be the situation of the cicatrix whieb indicates! 
the seat of the wound that has occasioned the disease, and 
whatever may be the form of (he tumour ; and if the devia- 
tion of the artery cause any difficulty in discovering the 
opening, it may be easily known, by suspending the com- 
pression, and, if necessary, compressing the vessel in the 
bottom of the sac. 

Jn both kinds of false aneurism, compression, applied im- 
mediately to the vessel, after having laid it bare by the pro- 
per incisions, has been proposed, and practised. The opi- 
nion Once held, that compression would cure the disease 
without obliterating the vessel, could only have given credit 
to a process, of which experience has since demonstrated 
the inutility, and even danger. This means can only favour 
the fdrmation of a coagulum at the opening of the artery, 
or cause the mutual adhesion of its sides. Now this last 
effect is more certainly produced by the ligature, which is 
quite as easily applied when the artery is uncovered ; and, 
acting in an isolated manner, it docs not expose the member 
to the danger of mortification, that almost inevitably results 
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from compression, which acts not only on the artery, bin ou 
the whole circumference of the member, and consequently 
on the anastomosing branches, which it is important to leave 
at liberty. 

The two kinds of false aneurism of which we have been 
speaking, depend on an injury of the artery by an external 
cause. But this disease is not always the consequence of a 
wound ; numerous cases, collected by authors of credit, 
attest, that internal unknown causes may occasion the de- 
posit, apparently calcareous, in the cellular tissue, that 
unites the internal and muscular tunics of the arteries ; or 
the ulceration of the internal coat, and successively of the 
muscular ; or, finally, the formation, on the sides of an ar- 
tery, of tumours of a steatomatous, or rather of an athero- 
matous nature. It seems even that these three affections 
are somewhat analogous ; and what was called an eurthy 
formation,* differs from the true ossification of the arteries, 
as seen in aged persons ; since there are sometimes found, 
on the internal surface of the same vessel, and almost in 
the same point, ulcerations and yellow spots ; some of which 
are solid, and others containing pulpy matter, resembling 
melted tallow, which we have observed in a case, of which 
V/e shall give the history at the end of this article. 

This diseased formation adheres to the internal surface 
of the arteries, and is united together only by the internal 
membrane, and has very little connection with the rest of 
the coats of the artery. It is evident the lateral impetus of 
the blood may easily destroy the feeble adhesion of this sort 
of scales, and that the natural consistence of the muscular 
tunic, which, in similar cases, is always diseased, being di- 
minished, the blood may readily insinuate itself under the 
cellular coat, and thus form the aneurism which has been 
called spontaneous. The same effects, in a more rapid man- 
ner, take place after ulceration, where there is, at the same 
time, loss of substance, and a weakened state of the coats of 
the artery. When atheroma is developed in the thickness 
of the tunics of the vessel, one of the sides of the tumour, 
pushed towards the interior of the artery, diminishes its 
caliber; and this side being destroyed, either by the pro- 
gress of the disease, or by circumstances relative to the cir- 
culation, the blood quickly gets under the cellular tunic, 
which it distends in the manner of a cyst. Finally, it may 
be conceived that, when any of these morbid predispositions 
exist; the sudden swelling of the muscles in any violent 

* Scarpa, work already cited. 
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movement, may cause a rent in the artery, or even rupture- 
it more or less completely. It is only thus that we can ex- 
plain the sudden formation of eertain aneurisms occasioned 
by violent efibrts : for we cannot suppose the structure of 
the sanguineous vessels to he naturally so defective as to he 
exposed to he broken by a strain, without a niorhid predis- 
position. In this manner only the loss of suhstanee in the 
eoats of the arteries, which has been observed on opening of 
eertain aneurisms, can he explained. 

Spontaneous aneurism is generally preceded by a vague 
pain in the member, and spasmodic contractions of the 
muscles ; and if some effort do not occasion the sudden ap- 
pearance of the anenrismal tumour, it successively aug- 
ments in a more or less rapid manner. 

It will be seen that, in this last case, the progress of the 
disease differs too little from true aneurism, to be character- 
ized by any peculiar symptoms ; and the only difference by 
which spontaneous aneurism can be distinguished from true, 
is that, in the first, there has been no wound that would 
affect the artery. 

As to the prognosis and treatment of spontaneous aneu- 
rism, they differ so little from those of true aneurism, that 
we shall not dwell on the subject, but only remark, 1st. 
That, in spontaneous aneurism, the existence of the aneu- 
rismal diathesis is always to be feared. 2d. That we are 
never sure that the collateral arteries, on which hopes of 
success are founded, are in their natural state, or that they 
do not partake of the disease of the arterial trunk. 

Of Varicose Aneurism. 

The term varicose aneurism, aneurism from anastomosis t 
,v aneurismal varix, designates a tumour formed by the 
blood of the arteries that has passed from an artery into a 
neighbouring vein, and has dilated it. 

The exact knowledge of this disease is not very ancient ; 
jt was first described by William Hunter ; after him, se- 
veral celebrated practitioners, both in Kngland and France, 
have observed it. It is, however, just to observe, as Scarpa 
Las already done, that Sennert had described the principal 
characters of this disease, in giving the history of an ex- 
ample he had seen, but without knowing the nature of it ; 
and that Guattini had published two similar cases, where- 
in he not only gave an exact and detailed description of 
the symptoms, such as they now are observed, but, by re- 
flection alone, without dissection, he indicated the true 
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causes and mechanism of this particular sort oi" aneurism,. 
<« Sanguis a foramine arterim prodiens" saya lie, " JJC»* 
*' vence foramen intra baxilieam sc recta inlulerit." 

The causes of this disease, and the mechanism of its for- 
mation, are evident. When a vein, intimately united to art 
artery, is pierced through, and the artery is opened at the 
same time, as frequently happens, hy the point of a lancet, 
hi the operation of Weeding in the hasilic or median vein, 
the blood at first flows externally, and with impetuosity, if 
the external opening he large enough : an hemorrhagy, diffi- 
cult to stop, may be thus caused. But if, by compression, 
we become master of the blood, the external wound in the 
vein and integument* cicatrizes, while the opening common 
to the artery and the vein is preserved, and kept up by the 
passage of the blood from the first into the second of those 
vessels, and a direct communication is established between 
them for the remainder of life. The blood of the artery, in. 
passing into the vein, presses it laterally, and in a short time 
fenders it varicose, in a greater or less extent. 

In thin spare subjects, the basilic or median vein is so 
united to the brachial artery, which it obliquely crosses, 
that it is almost impossible to open it in this point, without 
risking the opening of the artery at the same tinte. The 
bend of the arm is the only part where the varicose aneu- 
rism has hitherto been observed ; it may, however, be con- 
ceived that this aneurism may appear in any other part 
where the same circumstances are united ; that is to say, 
where an artery of eertain dimensions lies over a vein. 
M. Larrey, a distinguished surgeon of Toulouse, saw a 
varicose aneurism in the ham, produced by the point of a 
sword, that had opened the vein and the popliteal artery. 
The pathological description was sent to the Royal Acade- 
my of Surgery, with the detailed history of the case, which 
wa9 never published, but which may, no doubt, be found 
among the papers of that celebrated body. 

The more or less intimate union of the vein and the 
artery, the communication of which occasions the vari- 
cose aneurism, causes important differences relative to the 
nature of the disease, its consequences, and treatment. In 
eertain cases, the two vessels, brought into very close con- 
tact, are united together by a very thin layer of the cellular 
tissue, the flight inflammation of which produced by the 
wound, renders the union of the artery and the vein more 
Intimate, and in a manner identifies their sides, at the 
borders of the common opening. In this case, the commu- 
nication and tbe passage ef the Meed aw as free as pa?- 
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sihle ; the cavities of the two vessels are separated, at the 
circumference of the opening, only by the thickness of their 
united partitions, and the tumour is formed entirely by the 
dilatation of the vein. In other circumstances, the cellular 
tissue that unites the two vessels, being more abundant and 
soft, adhesive inflammation produces a more intimate union* 
between them ; and the blood soon raising the cellular 
sheath of the artery, there forms a false circumscribed 
aneurism, which serves as a channel of communication be- 
tween the artery and the vein. In this case, the blood ex- 
periencing a certain stagnation in the cellular sac before ife 
passes into the vein, there loses its fl lidity, and this cavity 
becomes lined with polypous layers, like those of all other 
aneurisms ; whilst the blood that enters the vein, preserves 
its fluidity, and distends the vessel ; so that there is, at the 
same time, a false circumscribed and a varicose aneurism—. 
two diseases, each characterized by its proper signs, and 
forming, at first sight, only one tumour. The obliquity o£ 
the wound, from which results a want of parallelism in the 
opening of the two vessels — any obstacle whatever to the. 
free passage of the blood from the artery into the vein-~im 
incomplete compression, that prevents the introduction of 
the blood into the vein only in as great a degree as into thet. 
artery, accelerate the formation of this complication. 

Varicose aneurism shoves itself sometimes three or four 
davs after the bleeding that occasions it ; at other times, it 
does not appear until several weeks afterwards. It com- 
inences in the form of an oblong tumour, about the size afa 
hazel-nut at first; afterwards it acquires that of a butter- 
nut. The centre of this tumour, which corresponds with, 
the cicatrix of the wound that occasioned the disease, is- 
always formed by the dilatation of the median or basilic, 
vein ; when the disease is of long standing, the dilatation 
extends to the veins above and below the bend of the arm. 
When the arm is hanging by the side, the tumour augments, 
in size, particularly when a slight compression is made in 
the arm-pit ; it diminishes, on the contrary, and even totally 
disappears, if the arm be kept elevated ; it likewise disap- 
pears on the slightest pressure, which leads us to suppose 
that a part of the blood it contains is pushed back into the, 
artery. The pulsations of this tumour are very peculiar u;;d 
remarkable ; they are synchronous with the beating of Umr 
pulse; but they are only distinct in the centre of tin; tu- 
mour ; as you remove from this point, they become mora. 

IVcble ape reduced to an undulation scarcely sensible, and. 

fiooJlvj WMnijletely disappear ; thej aca auQunpaaioi! hf 
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kind of whizzing, similar to (hat of the wind forced out of 
a syringe ; and this whizzing is sometimes so loud, that tlu- 
patient is incommoded, and. if the arm he placed near the 
head, he is prevented by it from sleeping. If you place one 
extremity of a probe on the tumour, and the other in the 
fingers or between the teeth, or lightly lay a finger on the 
tumour, you may distinguish the trembling of its sides. 

These symptoms sufficiently characterize the varicose 
aneurism ; but this disease is ulteriorly accompanied by flu 
following phenomena :— If a ligature be placed on the limb 
immediately below the tumour, and drawn so tight as totally 
to intercept the beating of the pulse above it, the tumour re 
mains the same, its pulsations are as distinct as before, and, 
if it be made to disappear by compression, it re-appears t lit 
moment the compression is suspended ; which certainly 
would not be the case, did there not exist an immediate 
communication between the artery and the corresponding 
vein. If, while the ligature is around the limb, the artery 
be pressed with the finger above the tumour, without touch- 
ing the vein, the beatings of the aneurism disappear, the 
tumour flattens, and. if it have been entirely emptied by the 
compression, it does not re-appear, until the moment you 
cease to intercept the course of the blood in the artery. By 
compressing the artery above the disease, so as to intercept 
the course of the blood, and. at the same time, to empty the 
vein by compression, the tumour and its pulsations disappear 
in the same manner ; by placing two ligatures, one above 
and the other below the disease, and retaining the blood in 
that part of the vein comprised between them, it ceases to 
be agitated by the pulsation ; and. by alternate compression, 
we may almost always pass the blood from the vein to the 
artery, and vice versa. Finally, when the disease is of long 
standing, the artery constantly augments in size above the 
place of its injury, while its branches, below this place, he- 
come smaller ; which is the reason that the pulse, in the in- 
ferior part of the limb, is always more feeble than in the 
corresponding artery on the other side of the body. 

When the aneurismal varix is complicated with a false 
aneurism, although these two tumours mutually depend on 
each other, they are soon distinguished by their proper cha- 
racters. Thus the least pressure is sufficient to push back 
into the artery the blood contained in aneurismal varix, and 
arrest the singular trembling ; but then another tumour 
more deeply situated is discovered, the pulsations of which 
do not resemble those of varicose aneurism. This seeond 
tumour, situated on the artery, and formed by the distensioo 
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of its cellular tunic, soon becomes filled with clots of blood 
and polypous layers, tbat give it a more solid consistence, 
and make it irreducible. It then becomes more easy to dis- 
tinguish the two aneurisms ; for not only the pulsations of 
the tumours are different, but one is reducible by the least 
compression, and the other may diminish, and even cease to 
beat, by a sufficient compression, but never completely dis- 
appears. Further, false aneurism may grow on any side, 
according to the point of the cellular sheath most disposed 
to yield. When the disease is ancient, the tumour may pre- 
sent a form more or less irregular, which is not the case 
in the varicose aneurism, the form of which is always that 
of the varix. 

The prognosis of varicose aneurism is much less serious 
than that of the other sorts of aneurisms ; it makes much 
less rapid progress, and continues almost stationary, when 
it has reached a certain stage; indeed,, its effects are merely 
a little numbness of the limb, which remains somewhat 
more feeble. The spontaneous rupture of this aneurism 
has never been observed. But when false circumscribed 
aneurism is complicated with varicose aneurism, the dis- 
ease is much more serious ; the violent movements of the 
limb may cause a rapid growth of the false aneurism, and 
the events of this last, regulate the prognosis and the treat- 
ment. 

Varicose aneurism causes only a very slight inconveni- 
ence. Practitioners have confined themselves to palliative 
treatment. The patient is recommended to avoid painful 
and continued exercise with the affected arm, and to prefer 
« hat position of the limb in which it is habitually ele- 
vated ; Cleghorn advised a young man who had this disease, 
whose trade was that of a shoemaker, to learn that of a 
barber. It is well to avoid wearing tight sleeves, and any 
other cause of compression which may retard the circula- 
tion in the veins of the arm. 

The radical cure of varicose aneurism can only be ob- 
tained by the obliteration of the injured artery, and the 
iigature*is the only means of effecting this object ; in fact, 
compression, in whatever manner it may be applied, cannot 
have any favourable result, and may be injurious, when ap- 
plied on the tumour itself. If it do not act on the whole 
opening, and particularly if it act toward* the lower part, it 
only impedes the passage of the blood, without totally inter- 
cepting it, and may cause the complication of whicli we 
have spoken, or accelerate the growth of the false aneurism 
if it alrcadv exist; or render it diffuse j applied above the 

39 
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tumour, it acts particularly on the superficial veins, and 
prevents the circulation of the blood through them 5 thus 
distending the varicose aneurism, and producing the same 
effect. The ligature of the artery is then the only thing 
that can he done ; but this is proper only when the varicose 
aneurism is complicated with the false aneurism, and we 
fear the ulterior growth of the latter. It is then necessary 
to observe, that, if the operation be made according to the 
ancient method, after opening the varicose aneurism, you 
must penetrate into the false aneurism, and then into the 
artery ; and in order conveniently to place the ligatures 
around this last vessel, the false aneurism must be opened 
in its whole extent. 

Considerations on Aneurisms in particular. 

It is very easy to apply to aneurisms of the different ar- 
teries what we have said of this disease, considered in a 
general manner ; however, to complete this subject, we 
shall here add some particular observations on the aneu- 
risms of the different external arteries. 

Aneurism of the temporal artery is very seldom seen, 
and that of the occipital artery still more rarely ; there is, 
however, reason to believe that compression may be applied 
with success in the treatment of these aneurisms, since the 
situation of those arteries unites the most favourable condi- 
tions for the employment of this mode of cure. 

Aneurism of the labial artery has never yet been seen ; 
should it be met with, the mobility of the parts in which 
that artery is placed, and the want of a sure and commo- 
dious resting-point, would render all other means than the 
ligature inadmissible. 

In the Ephemerides des Curienx de la Nature, is found 
an example of an aneurism in the thick part of the con- 
cha of the ear, in consequence of a wound in that part. 
Gangrene of a part of the tumour caused its opening, and 
the bleeding was stopped with much difficulty. It must be 
allowed, that, in this position, compression would be imprac- 
ticable, and the ligature very difficult ; the most simple me- 
thod would be, to endeavour to compress the posterior auri- 
cular artery against the skull ; but such compression would 
then be useful only in case the artery originated from the 
occipital, as frequently happens ; for it is probable, in any 
other case, a compression directed through the parotid 
gland, would with difficulty reach it, and would perhaps be 
insupportable, 
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It is difficult to believe there ever lias been any certainty 
of the existence of aneurisms, in the internal and external 
■carotid arteries; but there are authentic proofs of aneurisms 
of the common trunk of the carotids. Most frequently these 
are cases either of true or spontaneous false aneurism ; for 
certainly, if the wound of (his artery were considerable, the 
hcmorrhagy would be too abundant not to render all the aid 
of art useless, and quickly cause the death of the patient. 
There, however, exist examples of sabre and gun-shot 
wounds, and violent distensions of the neck, that have been 
followed by aneurisms of the common carotid artery. Some 
of these causes have perhaps been complicated with consti- 
tutional predisposition. 

These aneurisms grow on an elevated point of the earotid 
artery, more or less near the chest. When the tumour is 
situated near the origin of the artery, it occasions difficulty 
of respiration, by compressing the trachea. 

There is not a part of the body where the diagnosis of 
aneurism is more difficult, and where it is so easy to con- 
found this disease with tumours of another nature. On the 
one hand, obstructions of the lymphatic glands, or the cellular 
tissue that surrounds the artery, that of the thyroid gland, 
and particularly collections of matter which sometimes form 
there, resemble aneurism by the pulsation which is com- 
municated by the artery; on the other hand, aneurisms of 
long standing, that have ceased to pulsate, the skin of which 
is affected and ready to break, may easily impose themselves 
on inattentive practitioners for cold abscesses, as the neck is 
frequently the scat of these disorders. The error is much 
less 'dangerous in the first instance than in the second ; 
and, in similar cases, it is better to be timid than inconsi- 
derate. 

AVhcn aneurism of the earotid is situated very high, and 
near an angle of the jaw ; when the tumour is small, and 
there remains a sufficient space between that and the ster- 
num, to penetrate quite to the artery, and uncover it, — the 
cure may then be attempted by Ariel's method. This ope- 
ration, of which Scarpa conceived the possibility, and which 
he did not hesitate to advise under favourahle circum- 
stances, was practised with success, on the 22d June, 1808, 
at Guy's Hospital, London, by Mr. Astley CooperJ 

The patient was fifty years old, and had carried this tu- 
mour five or six years ; it extended from the angle of the 
jtrw quite to the os hyoides. An incision was made along 
the internal edge of the sterno-eleido-mastoideus muscle, 
commencing at the base of the tumour, and extending to 
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within an inch of the clavicle. On raising (lie edge of 
the muscle, he discovered (he cellular sheath that contains 
the carotid, the internal jugular vein, and the nerve oi 
the eighth pair. Blood spouted from two small arteries 
which were tied, hut there was no other hemorrhagy. Mr. 
Cooper laid hare and turned aside the jugular vein, that 
was distended every minute by expiration, and that hid a 
part of the artery ; it vas easy to avoid the par vagum, hut 
it was difficult to separate the artery from some small ner- 
vous branches ; the handle of the scalpel served to isolate 
the artery sufficiently to pass two ligatures around it with a 
small hook made for the purpose. The first ligature was 
tied on the artery as low as possible ; the pulsation of the 
tumour continued. The artery was detached above the first 
ligature for the space of an inch ; the second ligature was 
tightened at the top of this space, and the artery was then 
cut between the two. The dressing was made by approxi- 
mating the edges of the wound by sticking plaster, and put- 
ting a little lint on it. On the third day the tumour was 
firm, and appeared to contain only coagulated blood. During 
the first fifteen days nothing remarkable took place ; the 
patient was only incommoded by a fatiguing cough, which 
occasioned an abundant and difficult expectoration. On the 
sixteenth and seventeenth days the ligatures came away; 
scarcely any beating was then felt in the tumour, which 
was reduced to one quarter of its volume before the opera- 
tion. On the fiftieth day no pulsation was perceptible, the 
place of the tumour was perfectly on a level with the neigh- 
bouring parts, and the skin was wrinkled in consequence of 
the distension it had experienced. At the end of sixty-eight 
days, the wound was completely closed, and the patient per- 
fectly cured. Notwithstanding the success obtained by Mr. 
Cooper, we cannot dissemble the great difficulties and the 
dangers of this operation ; we imagine it never will be under- 
taken by the generality of practitioners ; and the most skil- 
ful and experienced surgeons will hesitate to practise it, if 
all the circumstances of the disease do not appear entirely 
favourable.* 

If the method of Anel can be applied in the treatment of 
the aneurism of the carotid in favourable cases, the reverse 
is true with respect to the ancient or ordinary method ; the 
absolute impossibility of becoming master of the blood by 
compressing the artery below the aneurism, would expose 
the patient; if the tumour were opened, to fatal hemor- 

* See note P. 
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i hagy, and prevent a prudent surgeon from attempting this 
operation. 

Although true and spontaneous aneurisms he less frequent 
in the superior than the inferior extremities, they are, how- 
ever, sometimes ohserved in the axillary ai'tery. The deep 
situation of the vessel protects it from the action of wound- 
ing instruments ; it may, however, he reached hy a sharp- 
pointed weapon, and then it more easily forms a false primi- 
tive aneurism, as the mobility of the parts that surround it 
render the course of the wound tortuous. 

The situation of the tumour, covered by the pectoral 
muscles, and which cannot he felt directly under the skin, 
except in the armpit, may render the diagnosis difficult ; 
for, on the one hand, the aneurismal tumour is more easily 
distinguished when it is situated very superficially ; and, on 
the other, the tumefaction, of which the axillary glands ami 
the cellular tissue of the armpits are susceptible, may oc- 
casion mistakes, particularly when the artery communicates 
its pulsations to the tumour. No very serious consequence 
would arise from taking any other tumour for an aneurism ; 
but the mistake may become fatal to the patient, and unfor- 
tunate for the surgeon, if an ancient and voluminous aneu- 
rism, that has lost its beatings, whose base has become 
hard, and whose summit presents a point of fluctuation with- 
out alteration on the skin, were mistaken for a tumour tilled 
with matter. In aneurism of the axillary arteries, fatal 
errors have been committed ; and what ought to render 
young practitioners very circumspect is, that such misfor- 
tunes have happened to men very skilful and experienced in 
their profession. 

Aneurisms of the axillary artery, like those of the infe- 
rior part of the carotid, are beyond the resources of art : 
compression and ligature are equally impracticable. A sen- 
timent of humanity, very meritorious, no doubt, has induced 
distinguished practitioners to attempt to operate upon them ; 
the trial has twice been made by men whose merit cannot 
be contested, Desault and M. Pellctan ; the first had the 
misfortune to see his patient expire of hemorrhage before 
the end of the operation ; the patient operated upon by Pel- 
letan, died a few days afterwards. We should think that 
these two experiments were sufficient to establish a positive 
rule ; but, without searching to know if there be sufficient 
communications to supply the principal trunk, we shall only 
remark, that the small confidence those two operators had 
in compression of the artery on the first rib during the ope- 
ration, induced Desault to raise together the artery and the 
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brachial plexus by a thread* so as to form an angle; and 
-M. Pelletan to comprehend the whole in a temporary liga- 
ture. The means employed by the first did not save his 
patient from a fatal hemorrhagy; and the mortification of 
the limb, which occasioned the death of the second patient, 
leaves well founded douhts as to the effect of even a ligature 
on the brachial plexus ; and should it be even possible to 
avoid the double danger, which is hardly conceivable, who 
could foresee the effects of inflammation of all the brachial 
plexus, which it would be necessary to lay bare at the bot- 
tom of the wound ? 

The operation performed by M. Pelletan having excited 
the attention of practitioners, it was proposed to the Acade- 
3ny of Surgery to pass a needle round the elavicle, with the 
intention of embracing this bone and the artery in the same 
ligature, which would have been an application of the pro- 
cess of Anel. L'lleritier, Professor of the Surgical School, 
inade a number of trials on dead bodies, from which it ap- 
peared that the needle sometimes passed between the artery 
and the bone, at others through the vessel, and occasionally 
it emhraced a part or the whole of the brachial plexus. 

The greatest number of aneurisms of the brachial, radial, 
and cubital arteries, are false, and occasioned by external 
causes. It is observed, that those which succeed a wound 
5n the superior part of the brachial artery, are almost 
always diffuse ; whilst those that are occasioned by pricking 
the artery in the operation of bleeding, are constantly cir- 
cumscribed and consecutive. 

This difference, which cannot be explained by the greater 
or less exactness of the compression made in the latter 
case, is owing in part to the aponeurosis which surrounds 
the brachial artery in common with the muscles ; while, in 
the upper part of the arm, the artery is enclosed only by 
the cellular tissue. The same reason accounts for the exten- 
sion of the aneurism in the forearm, from below upwards. 
"When it is caused by bleeding, it is generally seated in the 
brachial artery, sometimes in the cubital, but so near its 
origin, that it would be impossible to tie it. These obser- 
vations, however, do not apply to those rare cases in which 
the humeral artery bifurcates above the forearm. 

Compression and ligature may be equally employed in 
these cases ; compression may be made on the tumour, or 
above it. The former is preferable, when the tumour is 
not very large ; but the ligature is so easily applied, and is 
so successful, that it is preferable to compression $ the effect 
of which is always slow and doubtful. 
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When aneurism is high up on the forearm, it is not 
always easy to determine whether it be seated in the radial 
or cubital artery ; it is. however, important to do so, be- 
cause the incision should correspond exactly to the situation 
and direction of the affected vessel, and because the radial 
artery may be always easily tied, while the ulnar is situated 
so deeply, that the pronator teres muscle must he cut across- 
This circumstance renders it preferable to tie the brachial 
artery above the aneurismal tumour, according to the pro- 
cess of Anel. The needle should be carried from within 
outward, so as to avoid the median nerve. 

In a wound or aneurism of the superficial palmar arch, 
the ligature may be easily applied ; but if the deep palmar 
arch be affected, the radial artery should be tied above the 
wrist. 

Aneurism of the crural artery is generally spontaneous. 
In this artery, and in the popliteal, we observe the greatest 
number of aneurisms arising from internal causes ; we find 
them sometimes merely pierced in a single spot ; sometimes 
dilated in one or more places, with or without thickening 
their coats in the dilated point ; sometimes dilatation and 
perforation occur together; sometimes both appear in differ- 
ent parts ; occasionally a large proportion of the circum- 
ference of the vessel is destroyed, and the remainder re- 
duced to the state of a membrane : it has even happened 
that the whole circumference of the artery has been de- 
stroyed, and the two ends of the vessel terminating in the 
aneurismal sac, have been connected together by the cellu- 
lar membrane which forms the sac itself. 

Aneurism of the crural artery is incurable, when the 
course of the blood cannot be suspended by pressure above 
the tumour. Wc have already stated our opinion of the 
operation successfully performed by M. Guattani, in a case 
of this nature. Mr. Cooper, on the 22d June, 1808, tied 
the external iliac artery, for an aneurism of the femoral 
artery, situated so high that the course of the blood could 
not be suspended by pressure above the tumour. The suc- 
cess of a hazardous operation does not justify hardihood in 
surgery : it has bounds, beyond which it becomes temerity 
to proceed.* 

Aneurisms of the femoral artery, below the origin of the 
profunda, increase to a magnitude and with a rapidity pro- 
portioned to their proximity to the middle of the thigh ; for 
here the vessel is surrounded with loose cellular tissue, and 

3ee note Q. 
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a thin fascia. In these eases, we find (he fibres of the ad- 
ductor muscles frequently frayed, and blood extravasated in 
the posterior part of the thigh, and affecting the sciatic 
nerve; the femoral artery, just before it passes through the 
adductor muscle, is enclosed in a sort of sheath, formed by 
a thick and strong aponeurosis, which proceeds from the 
vastus interims to (he triceps adductor, and opposes the 
dcvelopement of the tumour: henbe aneurisms, in this part, 
progress slowly. 

An operation is the only means of curing aneurisms of 
the femoral artery. Most frequently there is room enough 
for a ligature above the aneurisnial tumour, without tying 
the vessel above the profunda ; hence the old method is 
preferable to that of And, in which, by tying the artery 
above the tumour, we arrest the blood both in the deep and 
superficial femoral arteries. The same observation is ap- 
plicable to the ease in which aneurism is seated in the 
middle of the (high ; but when it is situated toward the 
lower part, and is spontaneous, it might extend far down 
behind the tendon of the triceps adductor; we should then 
prefer the old method. 

In persons of very spare habit, where the aneursim is 
situated very low down, the artery may be compressed in 
the middle and internal part of the thigh. If this do not 
succeed, we should have recourse to the operation according 
to the old method. The patient is to be placed on his belly, 
the operator on his left, whichever side be affected ; the 
limb is extended during the external incision and opening of 
the sac ; it is a little flexed when the ligatures arc applied. 
The incision ought to be parallel to the axis of the knee, 
and rather nearest the internal side of the articulation, so as 
to leave the sciatic nerve in the external lip of the wound. 

Experience, however, has convinced me, that the opera- 
tion of And is far better than that I have described. 

Aneurism of the posterior and anterior tibial and fibular 
arteries is rarely spontaneous, it is almost always produced 
by an external cause. The diagnosis of aneurism of these 
vessels is extremely difficult, until very late in the disease. 
M. Deschamps operated upon a patient who had a hard 
tumour without pulsation, and as large as a hen's egg : it 
bad formed gradually after a punctured wound, the hemor- 
rhage of which was stopped by compression. M. Deschamps 
opened the tumour, removed the hard clotted blood it con- 
tained, and lied the artery above. When aneurism is situ- 
ated high up on the leg, the method of And alone is practi- 
cable. A woman, more than sixty years old, broke her leg 5 
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the fragments of the bones pushed back, tore the flesh at 
the posterior and internal part of the leg, without wounding 
the integuments ; the limb became swollen, tense, and of a 
brown colour ; the pulsations were perceptible, and ceased 
when the femoral artery was compressed. There was no 
doubt that the posterior tidal artery was lacerated ; there 
would have been great danger in cutting down to the place 
of the fracture. AnePs method was adopted ; the limb re- 
tained its heat and sensibility ; the tumour gradually dimi- 
nished, and the patient was cured: at the same time the frac- 
ture was re-united. A few such facts would establish, 
beyond controversy, the superiority of AneFs method. 

CASES. 

Case 1st. True Aneurism of the Popliteal Artery cured 
by Compression above the Tumour. 

A grocer at Paris had an aneurism at the bend of the leg, 
ef moderate size, pulsating, and without enlargement of the 
leg. Messrs. Deschamps, Pelletan, Dubois, and myself, 
were called in consultation : we advised compression above 
the tumour, and told him that this ought be done under 
the direction of a surgeon ; but a tanner of his acquaintance 
advised him to use a machine that had cured his father. 
He agreed to it — compression of the femoral artery above 
its passage through the triceps adductor, for eleven months, 
with the most perfect repose, cured liiin entirely. 

Case II. Spontaneous Aneurism of the Popliteal Artery 
cured by Compression of the Crural. 

J. C. Miehaux, a labourer, towards the end of October, 
1804, experienced, while loading a cart, during a strong 
extension of the leg, a sensation of tearing, and acute pain 
in the ham. He soon forgot the accident, and continued 
his work: some time afterwards he experienced slight pain, 
stiffness and weakness in the leg, and putting his hand there, 
he felt a small pulsating tumour ; his work fatigued him, 
and the aneurism increased in size; the limb swelled, its 
Movements became difficult, and the patient, obliged to keep 
his bed, was brought to the Charile about three months 
after the accident. He was hale and strong, the aneurism 
was as large as an egg, circumscribed, soft, and oblong; 
its greatest diameter being vertical, it yielded a little to 
•oppression, and its pulsations were very evident,- theyeeas 
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ed when the crural artery was compressed, and the tumour 
diminished; in other respects the knee appeared healthy, 
and its slight swelling disappeared after a few days of rest. 
I compressed the femoral artery immediately ahove its pas- 
sage through the triceps adductor ; at first moderately, and 
afterwards with considerable force. While the compression 
was moderate the patient was docile, hat at the end of two 
or three months, the artery being exactly compressed, the 
foot, the leg, and thigh became swollen, the whole limb 
very large, and of a reddish marble colour; the tumour 
had ceased to pulsate, but the patient complained of a numb- 
ness of the whole leg, and the tourniquet was relaxed by 
the patient himself. He walked about: hence the tumour 
varied in size according as the patient followed more or less 
strictly the directions given him. In September, 1806, when 
I left him to accompany his Majesty, in the glorious cam- 
paign of Prussia, the tumour had become solid, its size 
had diminished, and its pulsations were much less distinct, 
although they were still perceptible when compression was 
removed. During the month of October of the same 
year, no great alteration having taken place during twenty 
months compression, M, Deschamps proposed the opera- 
tion to the patient, who consented to it, but first asked to 
leave the hospital for a few days. He walked about town 
two or three weeks, and as the tumour did ? not grow worse, 
M. Deschamps resumed the compression. In ten days the 
patient declared that when he loosened the tourniquet, the 
pulsation did not return. This was found to be the fact, but 
the tourniquet was continued eight days longer, and the 
patient was discharged perfectly cured. 1 have seen him 
since; the aneurismal tumour has entirely disappeared; a 
cord is left between the condyles of the femur ', the limb 
is as strong as the other.* 

* Here follow eight; cases of different aneurism, some of which were 
cured by compression on the tumour, some by compression above it, 
others by laying open the tumour, washing out the coagulated blood, dis- 
covering the source of the artery, and introducing a probe into it, and 
placing a ligature around ; and, lastly, some by tying the artery above the 
tumour, and leaving it to be absorbed. It is hoped that the omission 
of these cases will be amply compensated by the very interesting de» 
tails in the appendix. Transl. 
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ARTICLE VII. 

Of Varices. 

V r ariccs are knotty, unequal tumours, Formed by the un- 
natural and permanent dilatation of the subcutaneous veins. 

The structure of the veins, and the nature of their func- 
tions render varices very frequent. The sides of the veins are 
very thin, extensible, and do not possess any apparent con- 
tractibility. The impulse which propels the blood through 
them, is uniform and constant, so that any obstacle to it3 
tourse, exposes them to constant and increasing distension. 
Their valves, especially those of their branches, prevent 
the return of blood, without hindering its further afflux, 
so that the distension of the vessel becomes extreme. 

Ths muscles with which the deep veins of the limbs are 
-surrounded, whose contraction supports their sides, and the 
pulsation of the arteries near them which accelerates the 
course of venous blood, sufficiently explain why these veins 
are rarely affected with varices, and why the superficial 
veins are most subject to them. The veins of the inferior ex- 
tremities are most commonly affected ; but they may be si- 
tuated in the superficial veins of the arm and forearm, if 
there be a tumour in the axilla or breast. M. A. Severin* 
relates a case of varicose tumour in the hypogastrium, 
attended with considerable varices on the thigh. The ab- 
dominal tumour was formed by the intersection of varicose 
veins, resembling, as he expresses it, ahead of Medusa; 
Celsus says they may take place in this region, but he does not 
give any example of the kind. I have seen a varicose tu- 
mour situated on the hypogastrium, and extending from the 
groins to the umbilicus ; it was large, unequal, and blackish, 
but caused no pain. 

Dilatation of the superficial veins of the abdomen is also 
observed in women who have had many children ; but preg- 
nancy more frequently occasions varices on the legs and 
thighs, sometimes in the veins of the vagina and labia pudendi. 

Sometimes dilatation affects only one venous branch, but 
more frequently several. They become larger by time, and 
they even acquire considerable size : when this takes place 
they are apt to press upon the absorbents : hence the doughy 
feel that accompanies them. At the same time the blood 

* Do Abs. Rccondv pap, ix. sect. 13. 
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coagulates and adheres to the sides of the vessels, especially 
near the valves ; inflammation and tumefaction follow. This 
is the reason of the hard knots which take place in old vari- 
ces, and which sometimes adhere to the skin. 

The course of the hlood upwards, weakness of the sides 
of the veins, and other unknown causes, give rise to this 
disease. It may also be occasioned by the pressure of a 
tumour cither externally or internally ; habitual ligatures, 
perhaps a spasm of the vessels : hence we see the reason 
why a tumour in the groin, an aneurism, pregnancy, and 
congestion of the viscera of the abdomen, are often attended 
•with varices on the legs ; and why washer-women, market- 
women, printers, rope-makers, &c. are most subject to the 
disease ; why persons of melancholy constitutions are most 
affected with it ; and why periodical evacuations from broken 
varicose veins have relieved maniacal and gouty patients who 
have had congestion of the abdominal viscera. But it is not so 
easy to explain the idea of Hippocrates,* when he says that 
they who are threatened with gibbosity or contortion of the 
spiue below the diaphragm, are sometimes cured by the ap- 
pearance of varices on the thighs and groins. 

When the varices are small, they occasion no inconvenience ; 
when they arc large and numerous, they compress the lym- 
phatic vessels, and cause a doughy congestion of the whole 
limb, acute pain, inflammation, sometimes followed by intrac- 
table ulcers ; sometimes one or more veins are ruptured, 
and a copious hemorrhagy may ensue, without any inconve- 
nience — without even debilitating the patient, in proportion to 
its quantity. These evacuations are generally occasioned by 
external violence : the varicose vein empties itself, and sinks 
without recovering in the slightest degree the power it has 
lost. 

Varices depending upon an external cause are easily cured 
by the removal of it ; when they are occasioned by a tumour 
in any of the cavities, they are rather indications of a dan 
gerous disease, than dangerous in themselves. 

A uniform pressure, by means of a bandage of laced stock- 
ing, is the best remedy for varicose veins ; the latter, how- 
ever, made of chamois leather, is far preferable ; it should 
extend along the whole length of the limb, and be laced on 
the outside behind the ankle. If the varices extend also to 
the thigh, this part requires a similar envelope. A suffi- 
cient interval, however, must be left for the free motion of 
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ihe knee joint. But it is very difficult to cause an equable 
pressure to be made on the upper part of the thigh. 

Compression, in whatever form it be applied, is only a pal- 
liative remedy ; for the veins will never contract to their 
natural diameters. 

Compression is not admissible in old cases, where the 
veins are hard, knotted, tense, and painful, as it might cause 
ulceration. Leeches should be applied in such cases to the 
dilated veins, or opening them with a lancet. Pare perform- 
ed this operation with great success. The vein is to be 
compressed above and below the place where the incision is 
to be made. If it adhere in any part to the skin, this is the 
best place to puncture. When the blood between the com- 
pressed points is discharged, compression is to be made along 
tbe course of the vein, by a compress and bandage, which 
should not be taken off until the opening has healed. If the 
tension and pain cease when they are removed, a laced stock- 
ing may be applied. 

The maxim of Celsus is, that " every diseased vein should 
be burned, or cut out." Pliny relates that Caius Murius, 
lie who was seven times consul, supported, without complain- 
ing, even without sitting, the extirpation of a great number 
of varicose veins, with which his legs were covered. When 
the operation was finished on one side, the Roman hero would 
not submit to a similar treatment of the other j saying, that 
the remedy was worse than the disease. 

Excision can only be justified where the agglomerated vari- 
ces form a single, hard, circumscribed, and painful tumour. I 
was onee induced, by the solicitations of a patient, to perform 

this operation. M. , aged twenty-four years, large and 

well made, had three or four varices on the external and 
middle part of his leg ; which, together, formed a knotted 
tumour about three inches broad, and in the form of a semi- 
circle. They caused no inconvenience, but produced defor- 
mity, so that the patient was obliged to wear boots to hide 
them. I endeavoured, in vain, to dissuade him from the ope- 
ration, but finding him inflexible, I cut the skin along the 
arched edge of the tumour, and then dissected to the opposite 
side ; and having exposed the veins which formed the tu- 
mour, and those which passed from one part to another, I 
then tied the latter, cut them, and removed the whole of the 
tumour. He was quickly cured. 
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ARTICLE VIII. 



Of Bloody Fungus, or, Fungus Hccmutodes, 

This singular disease is little known. There are two very 
different kinds. One congenital, and another which might 
be termed accidental, since it is generally excited by external 
violence. 

The first kind begins with a rose-coloured spot, which ap- 
pears in new-born infants. This spot is generally very small, 
not unlike a flea-bite. The tissue of the skin alone is dis- 
eased. Sometimes they remain stationary for several years. 
At other times they increase at the age of puberty, or during 
the period of a difficult menstruation in females ; but most 
commonly tumefaction commences at a very early age, and 
makes rapid and dangerous progress. In this case the spot 
begins to enlarge ; its colour beeomes deeper, especially 
when the patient cries ; a tumour appears beneath the skin, 
and projects beyond the discoloured spot. This tumour is 
unequal, rough, irregularly circumscribed, consistent, com- 
pressible, and elastic, especially when the child is agitated. 
It adheres to the skin, and, in some cases, to the subjacent 
parts. It is indolent, and without pulsation, unless it be 
near a considerable artery. It appears on the forehead, the- 
root of the nose, in the substance of the eye-lids, in the lips, 
in the lobe of the ear, in the labia pudendi, on the anterior 
part of the top of the shoulder, &c. 

It is probable, that if tumours of this kind were left to 
themselves, they would terminate like the second kind. 

This disease is sometimes caused by protracted compres- 
sion, or a contusion of the part ; sometimes it arises without 
apparent external cause. An obtuse and obstinate pain comes 
on and continues in the same spot before it undergoes a total 
change. A colourless tumour next appears ; at first small, 
moveable, indolent, elastic, slow in its progress, and painful 
when it has attained a considerable volume ; increasing ra- 
pidly after strong efforts of the part in which it is situated, 
or after any violence whatever, and in other respects similar 
to the preceding. There is no natural limit to their growth ; 
the skin which covers them becomes thin and distended, un- 
til it breaks or mortifies ; frequent hemorrhage supervenes ; 
the blood oozes out ; it is easily stopped by compression, but 
seldom permanently arrested j a fungus shoots out from the 
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opening in the skin ; it enlarges and bleeds upon the slight- 
est touch ; fever conies on, and the patient dies, exhausted 
with pain and hemorrhage. 

These tumours sometimes present, in the centre,^, sort of 
fluctuation, which might lead to the belief that they were 
abscesses; hut we shall avoid (his error, if we examine atten- 
tively the form of the tumour, and all the circumstances which 
have preceded and attended its appearance. If we are led 
into mistake by the fluctuating feel of the tumour, which may 
depend upon its softness, or upon a collection of blood, and 
proceed to open it, liquid black blood escapes. Lint and com- 
pression suspend the hemorrhage only for a time ; it returns 
incessantly, and may prove fatal. This kind of tumour has 
been seldom seen, except between the shoulders, on the inter- 
nal side of the arm, in the breasts of women, in the groin, or 
the inside of the thigh. 

In both species of this tumour we find the subcutaneous 
cellular tissue changed to a cavernous substance ; sometimes 
of a fibrous consistence ; at other times breaking under the 
fingers ; generally whitish, but occasionally of a fatty ap- 
pearance, forming areolae of unequal size, but communicat- 
ing with one another. This spongy substance, which has 
been aptly compared to ihe placenta and spleen, is abund- 
antly supplied with arteries and veins. 

In the first species, the peculiar organization extends to the 
skin inclusively. Even there it commences, and hence the 
rose, the lively red, the brown, and marbled colours which it 
successively presents. In the other species, the skin is se- 
condarily affected. It does not partake of the spongy struc- 
ture of the cellular tissue, but merely becomes distended, 
thin, and adherent to the tumour. 

In both species the tumour sometimes affects the cellular 
tissue under the skin, and between the adjacent muscles, which 
it merely separates, displaces, and renders thin; but almost 
always the muscles partake of the disease. The external 
part of the tumour is of a very different structure from the 
internal. It does not form a coat like atheroma and mclice- 
ris ; but is tenacious and ligamentous, perhaps even ossified 
in particular points, though the bone?, seldom partake of the 
disease, as in aneurism, or lymphatic tumours. In some 
eases, however, where all the soft parts of a limb have been, 
diseased, the bones have been found spongy. 

The large vessels seldom partake of the disease. Some- 
times their coats are affected, and even opened by the exten- 
sion of the disorder to them. They are not ulcerated in one 
large place, but in several minute points, like a sieve. From 



320 Hoyer's Surgery. 

these observations we see the impropriety of applying the 
term fungus hcemnlodes to these spongy tumours. ^ 

Although we may determine when the disease is congeni- 
tal, or when it is contracted at the mother's breast, we are 
altogether ignorant of their cause. Some very peculiar and 
extraordinary mechanism must take place. When they are 
onee formed, external violence and straining hasten their 
progress, and make them painful. These causes even oc- 
casion an ecchymosis, which extends to a considerable dis- 
tance, and produces a rupture of one or more cells of the ar- 
eolar tissue, in which the blood is contained; but this is 
quickly dissipated. 

Lennet relates a case of a child of ten years of age, who 
having bruised his foot against the ground, was afFectcd with 
one of these tumours ahove the external malleolus. It ex- 
tended and occupied the whole instep and ankle, and the space 
between the bones. A surgeon, deceived by apparent fluc- 
tuation, opened it. A fungus appeared, and the consequence 
was, that partial amputation of the foot was performed. 
Fungus appeared on the stump, and a simliar tumour form- 
ed in the groin, which hurried the patient to the grave. 

The thinness and discolouration of the skin are so striking 
in congenital spongy tumours, that they cannot be mistaken 
for any other; and the absence of enlarged veins distin- 
guishes them from varices. Although their proximity to a 
large artery may cause them to pulsate, yet the peculiar 
pulsations of aneurism, and their expansive force, will 
prevent us from confounding these diseases. The inequa- 
lity, the tubereulated surface, and the elasticity of spongy 
tumours, distinguish them from cold abscesses, although 
the skin be thin, inflamed, and ready to burst; and even 
though there be an apparent point of fluctuation. More- 
over, these diseases do not appear circumscribed, either to 
the sight or touch. 

A soldier of the name of Pochard, aged twenty-six years, 
of a feeble and delicate constitution, felt in the left fore- 
arm, a sensation, which he described as similar to that 
produced by a ball passing through it. Some days after a 
tumour, as large as a filbert, appeared on the anterior supe- 
rior external part of the forearm ; it was soft, indo- 
lent, circumscribed, without fluctuation or alteration in the 
colour of the skin. It enlarged slowly for three years; 
after a severe pain, ecchymosis took place, and increased 
rapidly. The severe pain he suffered led him to consult 
several eminent practitioners in Paris, who differed in their 
opinions as to the nature of the tumour, but agreed in the 
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•propriety of opening it. Caustic potash was applied, and 
the* eschar was cut ; but instead of matter, black blood 
was discharged. For fifteen days he suffered great pain 
at each dressing, by reason of the compression necessary 
to stop the hemorrhage. Suppuration then came on, and 
the wound healed. The tumour soon formed again, and, at 
the expiration of eleven months, was larger than at first. 
It was incised throughout its whole extent; some clots of 
blood were discharged, and some of the spongy structure 
of the tumour. In the bottom were found several long 
concretions, which were extracted, and believed to be the 
cause of the tumour. After a time the wound healed ; one 
month subsequent to its cicatrization the tumour re-appeared, 
and, at the end of a year, was as large as at first. It was 
soft, not fluctuating and circumscribed. The return of paia 
increased its volume and the feeling of tension in the part. 
The patient could assign no cause for it, but the tightness 
of his sleeve, and the pressure of his musket. A consulta- 
tion was called. The alarming nature of the tumour led to 
a proposal for amputation of the arm. I was of opinion 
that extirpation might throw some light upon the nature 
of this singular disease, while it would not prevent ampu- 
tation as a dernier resource. The operation was performed 
in presence of rny distinguished colleague, M. Sabatier. 
The brachial artery was compressed, and two half elliptic 
incisions were made around the tumour, which was sepa- 
rated from the muscles to which it adhered. The radial 
artery passed through the centre of the tumour, so that it 
was necessary to tie above and below it. The bottom of the 
wound appeared healthy, and completely deprived of every 
part of the tumour. The complete healing of the wound 
on the fiftieth day after the operation excited hopes of a 
radical cure. The tumour seemed to be caused by a dis- 
eased state of the radial artery. But two months after- 
wards the cicatrix was raised by a new tumour of the same 
kind as the first; and four months afterwards, when I saw 
the patient, it was as large as the head of a new-born infant, 
and caused excruciating pain, which evidently arose from 
the distension of the parts. I declared that amputation was 
then the only resource ; but the patient, being young, re- 
quired another trial, to assure him that nothing else could 
relieve bim ; 1 was, therefore, obliged to cut the whole 
length of the tumour, and having thus ascertained its spongy 
structure, I immediately took otf the limb. The patient 
eompletely recovered. He lived several years afterwards, 
having lost a number of his relations by the same disease. 

41 
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The dissection of the amputated limb discovered a caver- 
nous cellular tumour, formed at the expense of the cellular 
tissue, containing blood, presenting no appearance of di- 
lated vessels, extending along the three upper fourths of the 
anterior part of the forearm, between the displaced and 
thinned muscles, and penetrating to the inter-osseous liga- 
ment, which, as well as the bones, was unaffected. 

A woman had a tumour of the same nature on the upper 
and posterior part of her thigh. It was of a moderate size, 
and apparently circumscribed. M. Cousin, whose patient 
she was, called M. Dubois and myself in consultation. 
We advised the extirpation of the tumour, which was per- 
formed under our eyes, with great care. The muscles were 
isolated and dissected, as if for an anatomical preparation, 
in following the course of the tumour. The wound healed 
rapidly ; but, soon after, the tumour re-appeared, and hav- 
ing extended upwards, to the lower part of the buttock, 
extirpation and amputation were alike impracticable. The 
disease progressed, and the patient died. 

Those tumours which appear on new-born children are 
Jess dangerous than others. When they do not increase, 
they are unattended with danger; otherwise, especially 
if extirpation or amputation be impracticable, they prove 
fatal by the long-continued pain, or the successive hemor- 
rhages they occasion when they open. If situated near a 
large vessel, they are perfectly incurable. Such was the 
case related by M. A. Severin. which he cured by an opera- 
tion too hazardous for imitation ; such was the tumour de- 
picted by Lamorier, which occupied all the upper extre- 
mity, to the shoulder and chest; such is the disease de- 
scribed by Scarpa, in his splendid work on aneurism, and 
which is accompanied with very interesting details and dis- 
sections. If one of these tumours be seated on the lip, an 
eye-lid, or on the ear, and extend to a cavity, it is incura- 
ble. Tonics, astringents, and compression, are alike useless. 
I cannot forbear, however, relating a case, which is without 
example in its kind, of which I was an eye-witness. About 
ten years since, I was consulted in the case of a child, two 
years of age, who had one of these tumours near the at- 
tachment of the upper lip, consequent to a congenital mark. 
The disease extended under the nose. This prevented com- 
plete extirpation, and 1 merely advised the mother to fo- 
ment the tumour v ith alum-water, and to compress it as 
often as she could, by laying the fore-linger across the lip 
below the nose. I did not attach much importance to this 
•vninsel, unless the tumour remained stationary j but it 
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was followed with all the assiduity of maternal solicitude. 
The anxious parent often kept her finger on the lip seven 
hours at a time. In the month of August, 1S09, heing 
again called to the child, who was then twelve years of age, 
I saw no trace of the disease. It is probable that, in this 
case, compression effected a cure, by obliterating the prin- 
cipal artery of the tumour, and that it was taken up by the 
lymphatics. Whatever be the fact, this case forms a happy 
exception <o the general fatality of this disease. 

It is not necessary to descant upon the difficulty and dan- 
ger of cutting into these tumours. If, by mistake, one of 
them be opened with a bistouri, or by sloughing, we should 
hasten to extirpate it, or amputate the limb; or if both 
these be impracticable, we should make, upon the whole 
extent of the tumour, a pressure sufficient to prevent he- 
morrhage, and repress fungus, which renders desperate 
every case in which it appears. We should not remove the 
dressings until suppuration be fully established, lest the 
bleeding return ; and happy shall we be if sufficient inflam- 
mation come on to close the open areola;, so as to oppose 
a barrier to the blood, and allow the wound to heal. 

Severin relates an example in which this disease was 
cured by the repeated application of the actual cautery : 
but this remedy is not only cruel, ineffectual, and subject 
to all the inconveniences of incision, but highly dangerous 
in cases like that in which he employed it ; for the tumour 
was situated near the crural artery, the opening of which 
"would have proved immediately fatal. 

Caustics have all the disadvantages of the knife, and can 
never destroy all the diseased structure. 

A child was born with two tumours of this kind ; one on 
the upper and internal part of the left arm, the other on 
the upper part of the chest. The latter alone having in- 
creased, attracted the attention of the parents. One of the 
surgeons consulted, believed it an encysted tumour, and 
applied a pieGe of caustic potash. After the separation of 
the eschar, a fungus sprouted up, which bled upon the 
slightest touch ; styptics were applied daily to stop the he- 
morrhage. The surgeon called me to see the case. The 
patient could not have supported the requisite operation. 
I advised that the base of the tumour should be tied, and 
compression made upon the tumour when the fungus had 
separated, with a view to effect the healing of the wound, 
so as to place things on their former footing ; but, after the 
fungus fell off, new tumours appeared, and the child died 
of exhaustion. 
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In extracting these tumours, it is better to remove the 
skin which covers them, even (hough (as in some cases of 
the disease that are not congenital) it do not appear dis- 
eased. There may be an exception to this rule, when the 
tumour is situated on the face. 

The daughter of M. -, employed at the Mint of 

Paris, was born with a small red spot, the ordinary prelude 
to one of the tumours. It was situated on the side of the 
rose, and, for some time, gave no uneasiness to the parents ; 
b»it swelling took place under (he skin, and extended over 
all that side of the nose. Some medical men advised appli- 
cations, some compression, which, however, was impracti- 
cable, from the situation of the disease. The child was 
eight months old when I saw it ; the tumour then extended 
from the furrow in the upper lip to the internal canthus of 
the eye. We advised extirpation while it was yet possible, 
and before the lachrymal organs were affected. I made a 
semicircular incision on the external side of the tumour, 
and cut inwards, raising a flap, and thus removed the tu- 
mour and every diseased part, with the utmost care. This 
part of the operation was rather difficult, on account of the 
blood which the dilated arteries going to the tumour gave 
out, and which, by reason of the smallness of the space, 
could not be compressed with a finger. The wound was 
dressed with dry lint, moderately pressed upon the surface, 
"which stopped the bleeding ; suppuration followed ; the flap 
of skin was then re-applied, and a semicircular cicatrix was 
left. The child, now eight years of age, has had no return 
of the disease. 

When these tumours arc extensive, amputation is the 
only resource. We should be sure to cut above every dis- 
eased part. We find a case related by Mr. William Hey, 
calculated \ery strongly to enforce this precept. 

A mason, aged twenty-one years, had one of these tu- 
mours on the inner part of the thigh and knee ; it had com- 
menced two years before, and had increased rapidly, after a 
strain and a bruise ; the integuments opened, and a large 
fungus shot forth. Extirpation of the tumour was tried, 
and found to be impossible. Mr. Hey resolved to amputate 
at once ; but a thin portion of the tumour extended quite 
liigh up in the internal side of the thigh, and the operator 
hoped that inflammation would change the nature of this 
part, which was much less diseased than the rest. The 
cicatrix formed rapidly, but fistulous oriiices remained op- 
pose to the diseased part, whence blood constantly flowed. 
Mr. Hey laid bare this cavernous substance, and removed 
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nearly all of it ; but the contact of air did not produce the 
good effects that were expected ; a new fungus rose up, and 
the hemorrhage prevented any further attempt at extirpa- 
tion. The stump again healed, but the patient died of ex- 
haustion soon after. 

Scarpa relates the ease of a man, aged twenty-four, who, 
for seven years, had a tumour in the angle of the tibia, 
about four inches from the patella. It was pulsating, soft 
at its apex, and hard at it* base, which seemed to be formed 
of the bone itself; there was also tumefaction on the back 
of the leg, under the muscles of the calf. The patient attri- 
buted his disease to his being gored by a bull. The tumour 
was considered as an aneurism of the anterior tibial artery, 
which had destroyed part of the libia. He would not under- 
go amputation, and returned to Plaisance, whence Dr. Mo- 
rigi had him sent to Pavia. One year afterwards, the dis- 
ease had made great progress, and the patient suffering 
severely, begged to have his leg taken off. Morigi ampu- 
tated, and having injected the vessels of the limb, sent it to 
Scarpa, who was greatly surprised to find the tibial and 
femoral arteries quite natural, and, in place of aneurism, to 
see a sac formed at the expense of the tibia, the cellular 
sides of which, compared by Scarpa to the uterine surface 
of the placenta, were covered with vessels extremely di- 
lated, the ends of which had suffered the injection to till the 
cavity, where it was mixed with blood. The patient got 
well ; but. five years afterwards, the stump of the thigh be- 
came painful and swollen, and formed a tumour, attended 
with pulsations and crepitation. The patient died of con- 
sumption ', and Morigi having injected the iliac artery, sent 
the preparation to Scarpa, who found (he end of the femur 
destroyed to the trochanter, and a tumour, like the first, in 
its place. M hat analogy is there between this disease and 
spongy sanguineous tumours ? 

We shall conclude this article with a few observations on 
nceroi materni. 

These spots consist sometimes in a simple alteration of 
the colour of the skin ; at other times, with this alteration, 
there is an elevation, and occasionally hairs are growing 
out at the part. The colour of the skin is sometimes yellow- 
ish, sometimes more or less brown, sometimes red. In this 
last case, its intensity is increased by violent passions, and 
during menstruation, and sometimes becomes the channel 
of the menstrual flux. The swelling is never great, but the. 
surface of the tumour is rough, not unlike a mulberry. 

Nsevi materni affect merely the mucous tissue of the skin,' 
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and sometimes the secretion alone is changed, giving rise 
merely to an alteration in the colour of the part. But fre- 
quently the vessels of the skin assume an extraordinary size, 
and the hairs grow to an unusual length and magnitude. 

These deformities are never dangerous, and are attended 
to only when they are seated on an exposed part. They may 
be removed by the knife or caustic ; but a cicatrix remains* 
almost as deformed as the original blemish. 



ARTICLE IX. 

Of Schirrus. 

Schirrus is a hard, moveable, circumscribed, elastic tu- 
mour; generally indolent, or not very painful when touched, 
and capable of terminating by resolution, or degenerating 
into cancer. Schirrus may attack all parts of the body, but 
it affects most commonly the testicles, the female mamma*. 
the lymphatic glands, the uterus, and the ovaria ; it takes 
place more rarely in the globe of the eye, the tongue, the 
penis, and other organs that are not glandular. 

This disease does not appear indifFerenlly at all the periods 
of life ; it is rare in infancy and youth ; it seldom occurs 
in the breasts of women before the age of thirty, and not ge- 
nerally until forty or fifty ; it usually appears at the cessa- 
tion of the menses, and most frequently in women who have 
been subject to some irregularities in this evacuation, and 
those who have led a life of celibacy. 

Sometimes schirrus is very small, as when it is seated in 
a lymphatic gland ; at other times it is of moderate size, 
as we commonly lind it in the mammae of women, and in the 
testicles of men ; but, in this case, it is hard, painful, un- 
equal, and frequently degenerates into cancer ; at other 
times, although the schirrus be very large, it is, at the same 
time, elastic, soft, indolent, and occasioning pain only by its 
magnitude and weight, or b\ the compression it causes on 
other parts. In this last case, cancer is less to be appre- 
hended ; and if it be not seated in or near a vital part, the 
patient may live to a very advanced age. 

Schirrus is formed by the lymph, arrested in its tubes and 
in the adjacent cellular tissue. Its causes are either exter- 
nal or internal. Among the first, we should reckon topical 
repellents, inconsiderately applied to inilamed glands ; ex- 
ternal violence; which produces only slight inliammation. 
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such as moderate contusion and compression, and irritating 
applications of every kind ; but sehirrus rarely depends en- 
tirely upon external agents ; more frequently they only hasten 
the developenient of an internal cause. 

The internal causes of sehirrus are, the suppression of an 
habitual sanguineous evacuation, such as the hemorrhoids, 
catamenia. or any morbid evacuation ; the healing of old 
sores, syphilis, herpes, psora, and especially a eaucerous 
diathesis. 

Experience has proved, that living in a damp and cold at- 
mosphere, want of exercise, bad nourishment, deep and last- 
ing grief, favour the developenient of sehirrus ; there is also 
an hereditary predisposition to this disease. 

The signs of sehirrus are easily deduced from its cha- 
racter and varieties. Sometimes it appears in the form of a 
hard, circumscribed, smooth, moveable tumour, differing 
from encysted tumours by its want of elasticity, without 
change in the colour of the skin; causing a sensation of 
weight, heaviness, and distension ; commonly indolent, and 
inconvenient only from its bulk ; sometimes small, as when 
it is confined to a lymphatic gland, or a portion of the breast 
in women ; at other times affecting at once the whole of the 
organ in which it appears, as we sometimes see in the mam- 
ma and the testicle; and, in this last case, if it become 
knotted, it quickly assumes the other characteristics of can- 
cer. Sometimes, after its first appearance, the tumour re- 
mains of the same size, and indolent, for life ; sometimes it 
increases for a certain time, with pains proportioned to its 
augmentation, and afterwards remains indolent for a longer 
or shorter period ; at other times its increase is periodical, 
particularly when it affects the breast of a woman whose 
menses are obstructed. In these cases, the pains and volume 
of the tumour increase at each monthly period ; and, in the 
intervals, both arc diminished. We should distinguish this 
abatement from a real relief of the disease. 

I once mistook an encysted tumour, with a hard base, for 
a sehirrus : such a mistake can never be material, since 
both require extirpation. Sehirrus is justly regarded as the 
«*erm of cancer ; in fact, it almost always leads to cancer, 
whether it arise from an external cause, or be developed 
spontaneously; but, in some cases, it terminates by resolu- 
tion. Cancer sometimes arises from the application of irri- 
tants to a sehirrus, but mobt commonly from an internal and 
unknown cause. 

Sehirrus generally remains stationary, or, at any rate, 
seldom produces cancer, when it is seated in the submaxil- 
lary or mysenteric gland> ; iu the Hver ; ©varia, ccc. 
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Seliirrus is sometimes resolved ; it is difficult to speak with 
certainty as to the manner in which resolution takes place, 
but, reasoning from analogy, we suppose it is effected by tbc 
restoration of the functions of the absorbent system ; we cer- 
tainly know, however, that every error in regimen, and every 
irritating application, oppose this happy termination. 

Seliirrus is much more dangerous in adults, in whom can- 
cer is most common, than in young persons, in whom this 
disease is very rare, and more easily terminates by resolu- 
tion. Persons of a bilious temperament, of an irritable con- 
stitution, and a melancholy, morose character, are most sub- 
ject, to seliirrus and cancer. Lancinating pains, and a knotted 
surface of the tumour, indicate the approach of the latter. 

Seliirrus from an external cause, is less serious than that 
which appears spontaneously ; that which appears in women, 
at the cessation of the menses, is most dangerous of all. 

When the seliirrus is recent, small, not painful, yielding 
to the pressure of the finger, without any stony hardness ; 
when the patient is young, and of a good constitution; when 
the disease has arisen from an external cause, or from an 
internal one, which can be removed ; and when resolvents 
have not already been unsuccessfully applied, we may hope 
to obtain a resolution. Under different circumstances, ex- 
tirpation is the only remedy. 

If resolution be judged possible, we should lirst learn the 
probable cause of the disease, and act accordingly. The 
suppression of any evacuation which may have preceded the 
disease must be remedied, or some vicarious discharge must 
be established ; though this is far from replacing entirely 
the natural evacuation. But we must not be led into error : 
sometimes the suppression of an habitual evacuation is only 
a secondary .symptom — a consequence of schirrus, which it- 
self depends upon some far more serious internal eaifse. 

The venereal disease often occasions swellings, which 
readily become schirrus. The greater number of these 
affect the testicle ; and the treatment proper for such affec- 
tions completely succeeds, as we shall show hereafter. 

An improper treatment of the itch, or an herpetic affec- 
tion, may occasion a swelling, which will terminate in 
schirrus. The indication, then, is to inoculate the patient 
with the repelled disease, and to excite inflammation in the 
seat of the herpetic affection, by means of friction. The skin 
must be protected from variations of the atmosphere, and 
cutaneous perspiration must be kept up with great care, by 
clothing suited to the season, and by dry frictions over the 
whole body, aud even by slightly diaphoretic drinks - 3 for it 
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•b found that cold and moisture are singularly injurious. 
A dry atmosphere is, therefore, to be preferred. 

Beside these particular indications, it is proper to cause 
the patient to abstain from the use of acrid and irritating 
aliments, and spirituous liquors ; but the regimen must be 
varied according to the circumstances of the case. For san- 
guine patients, it should be cool and relaxing ; slighth sti- 
mulating for those of a lymphatic temperament, and cooling 
for the bilious. The exercise should be moderate ; in some 
cases, perfect rest is necessary. Depressing passions of the 
mind are always injurious. 

If the patient be young, vigorous, and of a sanguine tem- 
perament, and if. at the same time, an habitual sanguine 
evacuation have been suppressed, bleeding, or the applica- 
tion of leeehes, is beneficial. I n every case, cooling drinks 
are proper. We should then use aperients, such as the cla- 
rified juice of wild chicory, to which may be added suitable 
doses of a neutral salt ; after which we should prescribe 
laxatives, either vegetable or mineral, taking care not to 
injure the organs of digestion. 

The extract of hemlock has received a celebrity for the 
cure of scirrhus, which experience has not justified ; ia 
fact, there is not a single well authenticated case in which 
it has cured the disease. I have often used it for a long 
time, and in large doses, without ever having seen it pro- 
duce any good effects. 

As to the external treatment, we should first employ emol- 
lients and relaxents ; such as poultices of linseed, marshmal- 
low water, cce. When the scirrhus begins to soften, and 
ceases to be painful, we may employ diseutients, but must 
be careful not to excite any irritation on the tumour : soap 
and water answers the purpose extremely well. When the 
part becomes less sensible, we may employ successively so- 
lutions of galbanum, ammoniac, sagapenum dissolved in 
vinegar, camphorated and mercurial plasters. If, notwith- 
standing the use of these means, the tumour increase, we 
must not delay the operation, lest the disease extend beyond 
our reach, when a radical cure can never be made. It too 
often happens that the most careful extirpations do not pre- 
vent a return of the disease. If we cannot operate, we must 
be contented to ewer the turnout? with fur, and prescribe 
©pium. 
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ARTICLE X. 

Of Cancer. 

Cancer is generally a consequence of scirrhus. It appears 
in the form of a hard, unequal tumour; at first indolent, and 
afterwards the seat of burning and lancinating pain. It of- 
ten opens spontaneously* and forms a disagreeable ulcer, 
whose edges are hard and turned back, of an unpleasant 
appearance* and which discharges a fetid acrid ichor, and 
finally proves fatal, with symptoms which bear no resem- 
blance to consumption and decay from any other cause. 

Women are more often affected with this disease than men. 
The predisposing causes are the same that favour the pro- 
duction of scirrhus ; it attacks also the same parts, and 
some others, such as the lips, especially the lower lip; the 
tongue, face, and scrotum, are often the seat of encysted and 
steatomatous tumours. They usually extend to the muscles 
and other adjacent parts, all of which become homogeneous 
by uniform ulceration. It is questionable if osteo- sarcoma, 
or the conversion of bone into flesh, be a cancerous disease. 
What are the internal parts which cancer affects? We may 
answer without hesitation, the arteries, the extremity of the 
rectum, and ihe pylorus. Analogy would lead us to enume- 
rate many other parts, but tlie diagnosis of internal cancel 
is too uncertain to enable us to speak positively on this 
point. Dissection is the only means of ascertaining the ex- 
istence of the disease in the viscera, when it has returned 
after extirpation of a cancerous tumour. 

Cancer, like scirrhus, suffers regular exacerbations at the 
menstrual jtfiiod ; and when the catauienia are obstructed, 
or have ceased, it rapid ty grows worse. l\ul the accidental 
suppression has far less influence than the natural cessation 
of this discharge. 

Cancer of the lower lip sometimes begins with an indolent 
tumour on the skin, more or less painful, which ulcerates, 
and makes rapid progress, as we observe in cancer of the face; 
superiu ■'>.. 1 elevated chapped tubercles arise, and discharge a 
mucous natter, which air dries into a yellowish, or greyish 
crust, ami attended with itching and lancinating pains. 
In the breast a part onlv is diseased; in the testes, on lh« 
other hand, the entire gland becomes affected. Though some- 
times it is confined to the epididymis, where it usually com- 
nunces. In this case, the tumour i- at first hard, unequal, aud 
painful. This is the worst kind. When the whole body of th© 
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series is affected, it is less bald, elastic, and indolent, and con- 
tinue* in tliis state for a long lime. It is. however, doubtful if 
tliis be true cancer. The lvmphatie glands are not often af- 
fected primarily ; they receive the disease usually from the 
absorbents. 

V» lien cancer affects the nterus, marasmus and consump* 
tion lake place. At other times, the violence of the pains is 
the onlv symptom which is manifested, and the patients die 
with colliquative disorders* or emaciation ; while cancer of 
the breast is alwavs followed by tbem. Whence arise these 
differences? l*o t-hej show a difference in the disease? 

The particular manner in which cancer proves fatal, is en- 
tirely different from anv other disease, and deserves the at- 
tention of practitioners. It is worthv of remark, that some 
cancerous patients have an exquisite sensibility and irritabi- 
lity. On the other hand, after the extirpation of cancerous 
tumours, we often observe nervous diseases more or less se- 
rious ; such as epilepsy, chronic tetanus, the total loss of 
intellect, kc. To what degree, and by what reason do these 
effects arise ? From the cause of eancer. or from cancer 

itself? 

The predisposition to cancer is transmissible from one ge- 
neration to another ; and young patients, in whom it appears, 
have probably received it from their parents. 

Sometimes cancer appears after violent grief; or after tho 
suppression of the catamenia, the hemorrhoids, or any suppu- 
rating sore. At ether times it follows an injury; perhaps a 
very slight blow upon the affected part, or some irritation, 
mechanical or chemical, excited in a part previously dis- 
eased, but without any apparent tendency to eancer. Thus it 
appears in encysted and stematous tumours, frequently 
touched with caustic ; warts on the skin, which have been 
torn with the nails ; the globe of the eye, distended by its hu- 
mours ; or in hvdrophthalmia, punctured several times 
with a lancet. Cancer coming on in any of these ways, 
is equallv dreadful with that arising from an internal 
cause. But it is to be observed. 1st. That cancers which are 
formed, have not been preceded by any violent emotion of 
the mind, no particular derangement of the functions of 
healthy persons, and without external injury le the part af- 
fected. 2d. That very manv contusions of the severest kind, 
of the breast or the testicle, are not followed by cancer, and 
are readily recovered; while the violence which has pre- 
ceded the formation of a cancer is usually very slight, very 
little thought of, and generally mentioned by the patients 
ihemselves with jjreat doubt and uncertainty. Such a dis- 
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proportion between cause and effect, leads us to believe that 
violence can only favour the developement of cancer, and that 
it alwavs arises from an internal constitutional cause ; in 
fact, that external violence has the same influence in the pro- 
duction of cancer, as k has in that of caries, necrosis, or spi- 
na ventosa. 3d. What connexion is there between cancer 
and the irritation excited in parts affected with other diseases, 
by which they assume the form of that disease? Let it be 
remarked, that one kind of structure or tissue alone is not 
concerned, nor one organ, nor one disease ; but different or- 
gans, of dhersified structure and functions, and differently 
diseased. May not the primary disease, in these eases, have 
resulted from the weaker action of a cause identical with 
that of cancer, and the local irritation merely hastened the 
formation of this intractable disease ? On what other prin- 
ciple shall we explain the fact, that, after partial extirpation, 
some wens are completely cured ; while a similar treatment 
is followed, in other eases, by cancer ? As to the suppression 
of habitual evacuations, especially the menstrual, it cannot 
be denied that cancerous tumours, which were indolent and 
stationary for a long time previous, become painful, and ul- 
cerate at the period of their natural cessation. But, on tho 
other hand, many cancers form and ulcerate before this pe- 
riod, and even without the slightest irregularity in their 
function ; and in anv case, the most that can be charged to 
the cessation of the menses, is an aggravation of the disease. 
The accidental interruption of this discharge has no sen- 
sible influence on the disease. Finally.it much oftener hap- 
pens that cancer having appeared in the decline of life, the 
pains it occasions cause some variations in the catamenial 
discharge: whence it results, that when the disease is seat- 
ed in the breast, there is an orgasm, a swelling, and an irri- 
tation at the menstrual periods. These phenomena, which 
Lecat has improperly termed the menses translated to the 
breast, arise altogether from the lymphatic connexions be- 
tween the mamntse and uterus, and lake place only when the 
disease is seated in one of these parts. 

Now, if we consider that cancer is connected with a pecu- 
liar constitution, or some remarkable affection of the nervous 
System? that it reduces every part that it affects to a ho- 
mogeneous fatty substance, of a greyish-white colour, show- 
ing no similarity to its original structure ; that the most care- 
ful and complete extirpation does not in any case secure the 
patient from a return of the disease ; that very serious and 
often dangerous nervous diseases follow the operation ; anil 
lastly, that it is an hereditary disease ; if we consider, I say, 
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all these circumstances, we must admit the existence of a 
specific constitutional cause ; and that every other cause is 
only occasional or exciting. This unknown cause is termed 
the cancerous virus. 

Pcyrilhe thinks that cancer is always a local disease, and 
that the absorption of ichor secreted in cancerous sores, pro- 
duces what is called the cancerous diathesis. The swelling 
of the lymphatic glands, at a certain period of the disease, 
would seem to favour this opinion ; hut experience is far 
from justifying this consoling hypothesis. 

If it were true, extirpation, performed previously to the 
appearance of glandular swellings, would always eradicate 
the disease ; which is not the fact. 

Is cancer contagious? Experiments, made yvith a view 
to ascertain this fact, are contradictory, and inconclusive. 
Until the diagnosis of cancer be better known, there must 
always be doubts as to the genuine character of the matter 
employed as the vehicle of contagion. 

We have already observed, that cancer may follow scir- 
rhus, or appear without it. Nothing is more difficult than to 
draw a line of separation between these two diseases. 
While scirrhus remains stationary, it is indolent, mode- 
rately hard, and regular in its form ; it is inconvenient 
only by its weight, or vicinity to other organs, yvhose func- 
tions it may intercept. When it is about to change to can- 
cer, it becomes hard and knotted ; lancinating pains are felt, 
sometimes rare, and of very short continuance, or burning 
and more lasting. They come on spontaneously, or are ex- 
cited by a moist and electrical state of the atmosphere. They 
also occur some moments after the tumour has been handled. 
The first of these states has been called mild, the latter ma- 
lignant. The tumour increases ; the veins proceeding from 
it become varicose ; the cancerous mass becomes more fixed ; 
some points of the skin become corrugated and depressed ; 
the pores of the skin become dilated, and visible to the naked 
eye. It is then inflamed over some parts of the tumour. 

At this period the tumour is homogeneous, fatty, greyish, 
and consistent ; no trace of cellular substance is visible, nor 
any vessels, or signs of organization. At a more advanced 
stage, we find it containing, in the centre, or opposite the 
projecting points, an ichorous, reddish, acrid matter, which 
quickly oxydises metals. A similar fluid oozes from every 
divided surface of the mass. 

As the tumour progresses, the elevated parts soften, the 
skin ulcerates, and we see the ugly sore, whose edges are 
thick, hard, and turned back, of a pale red or livid colour, 
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acid dtsehafging an acrid ichor, which is fetid, of a yellowisk 
or green is 1 1 black colour, corroding every part with which it 
comes in contact. The pain is insupportable, and incapable 
of being relieved by large doses of opium. The lymphatic 
glands connected with the affected part become swollen and 
painful, sometimes on the first appearance of cancer, fre- 
quently late in the progress of the disease. This is es- 
pecially observed in cancerous ulcers of the skin, on the 
lace, and in other chronic cancerous affections. The swel- 
ling of the glands often gives rise to edema of the parts be- 
low then) : hence arise the swelling of the arm, the cough, 
and oppression which takes place in persons with cancerous 
breasts ; and the edeuia of the leg, in eases of cancerous 
testicle, 

"When a cancerous tumour has attained its greatest size, 
the patient feels pains extending from the affected part. 
These arise from the distension of the nerves which pass 
through the tumour to the painful parts, and are easily dis- 
tinguished from the peculiar pains of the disease. 

The parts adjoining to cancerous ulcers swell, and become 
absorbed; sometimes they successively mortify and slough 
off, so that, in some rare cases, the whole tumour is detached. 
Notwithstanding this, the disease is prone to return, even 
before the sore has healed. The constitution at length be- 
comes affected ; fever appears, either after the ulceration, 
or it is brought on before that period, by the violent and in- 
cessant pain. 1 he paioxyms are attended with dry and acrid 
beat, unaccompanied with sweats. Insomnium. loss of appe- 
tite, fetor of the breath, and highly offensive akine and cu- 
taneous discharges, take place. At length death puts an end 
to the cruel sufferings of the patient, and most commonly 
without consumption, or am colliquative symptoms. 

The characteristic symptoms of cancer are, the sponta- 
neous develnpement of a tumour, which is hard, unequal, 
heavy, and of homogeneous structure, whatever part it 
may affect, attended with lancinating and burning pains, of 
a peculiar appearance, and discharging ichorous matter. 
But these characteristics ate by no means peculiar to cancer j 
the testicle, for example, in consequence of syphilis or go- 
norrhoea, becomes hard, heavy, unequal, and the seat of lan- 
cinating pains. The surgeon becomes alarmed by a spon- 
taneous ulceration which supervenes, and removes the gland; 
but the appear; nee of the tumour, added to the painful cure 
of the disease, disproves its cancerous nature. Even the exis- 
tence of a fatly homogeneous mass is not conclusive evidence 
of cancer, for the same is found in white-swelling ; a disease, 
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by the bye, which T am not prepared to say has no analogy 
to cancer. We must conclude, therefore, that Ike return of 
the disease, after extirpation, is the only sign of cancer that 
is absolutely certain. 

Extirpation is the only remedy for cancer; hut even thh 
is uncertain. It is effected only when the disease is purely 
local, as in crustaeeous ulcers of the face, the cancerous na- 
ture of which is very doubtful. Cancer is generally consi- 
dered a local disease, when it affects a paiient from twenty- 
five to thirly-six years of age, and has arisen from an exter- 
nal cause ; such as pressure, contusion, or a milk ab- 
scess When scirrhus has continued a long ti ne under 
the form of a small, indolent, moveable tumour; and when 
the lancinating pains which precede cancer, have been caus- 
ed by external violence; when these pains are not very 
troublesome, and of recent date; when there is no swelling 
of the lymphatic glands; and when, lastly, the skin is sound; 
under these favourable circumstances, cxtirpation.it is said, 
is generally successful. But, under similar circumstances, 
I have operated in a great number of cases, and many of 
my patients have had a return of the disease. Almost al- 
ways the wound has healed; bit. in a few instances, the pa- 
tients have very soon died of irregular and unusual com- 
binations of acute nervous symptoms. My experience leads 
me to agree with Hippocrates, Celsus. and Monro, that 
cancer, preceded by scirrhus. always arises from an internal 
cause, and that a return of the disease is always to be ap- 
prehended. The facts in opposition to this principle, stated 
by Hill, who cured eighty-eight patients, arc of little weight, 
on account of the difficulty of the diagnosis of this dis- 
ease. I shall only observe, that the cases in which I have 
operated successfully, have not been attended with swelling 
of the glands. But how many have died, even when they had 
not this alarming symptom ! I have always remarked, that 
when, after the operation, and when the wound has begun to 
heal, fungus shoots up to the level of the skin, of a reddish- 
brown colour, or sometimes of a pale grey ; and some- 
times even when a simple spot of one of these colours appears; 
in such cases, I say, I have ever seen the disease return. 
Nevertheless, exemption from all these appearances is no 
surety against a new attack. When, alter an operation, the 
disease recurs, it makes more rapid havock than before.* 

* It appears that this observation was f -.miliar to the ancient physicians. 
Hippocrates says: "Quibuscumque occultt cancrifiunt, eosnon curare me- 
lius est; si efnm curantur, citius moriuntur ; si vero non curentur nmluim 
frempus psi-duram." jtest. vi. Apiwr. xxxriu. If tins passage hare n<>K 
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If the success of an operation be doubtful when all cir- 
cumstances appear favourable, the case is almost without 
hope if it be of long standing, especially if the tumour be 
large, unequal, and covered with varices : if it adhere to the 
subjacent parts ; if the skin be puckered, and connected to 
the upper surface; if there be lancinating pains, and swel- 
ling of the lymphatic glands; it is no surety to remove all 
the decayed glands. There are said to be some rare exam- 
ples of success, even under these circumstances ; but these 
do not justify us in following the maxim of Celsus, " to em- 
ploy an uncertain remedy rather than abandon a patient to 
certain death." A much better rule of practice is, to abstain 
from every useless and painful operation, when there is no 
probability of doing good. It would, moreover, seem that 
there exists a certain relation between a cancer and the state 
of the constitution. Some future day may perhaps enable 
us to determine the nature of this relation, and to trace the 
limits of art. 

An operation can never be justified, unless the tumour be 
perfectly circumscribed, and every diseased part can be 
removed. Hence it follows, that the treatment of cancer is 
curative and palliative. 

The first consists in the entire destruction of the affected 
parts, and may be accomplished by caustics, or by the knife. 

Different methods of applying caustics have been proposed. 
Some have advised a piece of caustic potash, or of the white 
oxyde of arsenic (which has been especially employed), to be 
applied to the centre of the tumour, and lo continue the de- 
struction of the cancer to the circumference. Others have 
directed the tumour, in the first place, to be isolated by the 
caustic, and the centre to be destroyed afterwards. 

But when the tumour is large, and the caustic is required 
a number of times, the irritation which follows is dreadful, 
and is generally succeeded by a return of the disease in a 

hitherto produced the effect it should have, it is because that Hippocrates 
spoke of unulcerated cancer ; then the aphorism is unintelligible. But if 
we agree that he refers to cancers not from external causes — those whose 
origins are occult, nothing can be more just. 

Celsus lays down the same opinion more clearly. " Quidam ferro adus- 
serunt, quidam scalpello exciderunt, neque ulli unquam medecina proficit. 
Sed adusta protinus concitata sunt, et increverunt donee occiderent. Excisa 
etiam post inductam cicatricem, tamen reverterunt, et causam mortis attule- 
runt. Cum interim plerique nullam vim adhibendo, qua tollere id malum 
tentent, sed imponendo tantum lenia medicamenta, quae quasi blandiantur, 
quominus ad ultimam senectutem perveniant, non prohibentur." (Lib. v. 
cap. xxviii.) A passage in the same author is cited to justify operation- 
for cancer evidently improper, and which, as we see, he altogether disap- 
proved of. 
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worse form. I s"aw a gardener, who had a cancer on Ihe lower 
iip, which had been healed by a quack, who applied caustic 
repeatedly to the part. Excruciating pain followed, and the 
patient came to beg me to operate. I did so. The wound 
healed quickly ; hut. shortly afterwards, a swelling appeared 
under the skin, which extended until it proved fatal, by af- 
fecting (he respiration and deglutition. 

Caustic is only admissible in some very small cancerous 
tumours, such as occasionally appear on tin* face. Their 
action should he made to extend somewhat beyond the dis- 
eased parts. But, even in these cases, the knife is pre- 
ferable. 

In the extirpation of cancer with the knife, we may pre- 
serve the skin if it he sound; but it is very apt to appear so 
when it is really diseased. It is safest to err on the side of 
removing more than is necessary. 

If we conclude to preserve the skin, we may begin the 
operation by making a longitudinal, a T like, or a crucial 
incision, according to eireumstances, and then dissect the 
flaps and remove the tumour. If we wish to remove any 
portion of skin, it should be included between two >emi- 
ellyplie lines. In either case, we arc carefully to search for 
and remove all the diseased parts; we are then to tie all the 
bleeding vessels as they are opened, and bring the lips of the 
tumour as near together as we can. But if we are unable 
to secure all the divided arteries, it is proper to dress the 
wound with lint, and not endeavour to promote adhesion by 
the first intention ; because, if the hemorrhage returned, we 
should otherwise be obliged to remove the dressings ; where- 
as, in the latter oase, we can stop it by compression. 

It is customary, after healing the wound, to establish one 
or more issues ;* and although the inutility of these means, 
in preventing a return of the disease, is perfectly establish- 
ed, a surgeon would lose his reputation were he to neglect 

them. „ #J • . ., 

As to the palliative treatment of cancer, it consists in the 
use of a mild diluting diet, with occasional aperients. When 
ihe disease is external, opium may be given with great ad- 
vantage ; it may be very conveniently used in the form ot 
ointment, or dissolved in a saturnine lotion. Opium, taken 
internallv. is apt to produce nausea and vomiting, which pre- 
vents its" long-continued use. The extract of hemlock may 
moderate the pain, by producing stupor: we ought, how- 
ever, to remember, that it greatly weakens the stomach. 
Water, with ice in it, for the patient's only drink, was ca- 
shiered by Ponton a« a specific for cancer. 

4<3 
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In tracing the history of cancer, we have proposed some 
queries concerning its nature: we shall conclude by adding 
a few more, which will show how much we have yet to learn 
concerning this disease. 

What analogy is there between those superficial and sting- 
ing ulcerations of the skin, which are called superficial can- 
cers,* cancerous tubercles of the skin, cancerous tumours in 
the cellular tissue near to bones, and which destroy them ; 
osteo-sarcoma, properly so called ; scirrhus ulcers of the py- 
lorus, pancreas, liver, and valve of the crecum ; ulcerated 
tubercles of the rectum and uterus, and cancer in the ex- 
quisite form, as it appears in (he mamma and testis ? 

What intrinsic and natural connexion is there between 
an indurated inflammatory tumour, mild scirrhus, and com- 
mencing cancer ? t 

Are there any. peculiar symptoms to each of these dis- 
eases ? 

How shall we distinguish a tumour kept up by a known 
virulent cause, from the beginning of genuine eaneer ? 

To what extent may these diseases be combined? what 
influence do they exercise over one another? and what is 
the power of art in these cases ? 

Can cancer affect the constitution, independently of its 
local action ? If so, what is the system of organs it affects ? 
what symptoms does it produce ? &c. &c. 

Such questions might he multiplied without end. Haw 
©an any one affirm that he has cured eaneer, while we are 
yet unable to answer to any one of them ? 



ARTICLE XI. 

Of Edema, 

Edema is a white, cold, soft, indolent, uneireumscribed 
tumour, which retains, for a few moments, the impression 
of the finger, and which is formed by the infiltration of se- 
rum, witli a small portion of albumen, into the cells of the 
subcutaneous cellular tissue. 

This infiltration sometimes extends to almost all the cel- 
lular tissue of the external part of the body ; it is then called 
anasarca, or leucoplih-%matia—i\ disease which belongs to 
the class of dropsies, and does not come within the scope of 

* See note R. 
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uris work ; but most commonly the infiltration in confined to 
a part of (lie subcutaneous cellular tissue. 

Partial edema readily appears in persons whose lymphatic 
system is disordered. 

Edema is generally seated in parts remote from the centre 
of the circulation, and where the cellular tissue is abundant, 
loose, and connected with little fat ; such as the legs, feet, 
and hands ; the face and eyelids ; the labia in women, the 
scrotum and prepuce in men. The disease commences be- 
low, and extends upwards. 

Erysipelas is sometimes connected with phlegmon ; this 
has led some authors to distinguish a certain kind of this 
disease into Imt. or erysipelatous, and cold edema ; but, if we 
consider that erysipelas does not appear until the edema has 
advanced to a certain height, so as to distend and irritate 
the skin, or even to rupture it ; that erysipelas is often the 
consequence of scarifications and punctures made in the skin, 
in order to discharge the serum ; that erysipelas is then often 
changed to ringworm — we shall be convinced that it fur- 
nishes no just ground for such distinction. 

Edema is idiopathic and symptomatic. The first depends 
upon a weakened action of the lymphatics, either of the part, 
or of the whole system. 

A lax and feeble constitution, a lymphatic temperament, 
added to living in a moist and cloudy atmosphere, or in a low 
marshy situation ; remaining for a long time with the legs 
in water; the debility which succeeds long diseases; copi- 
ous evacuations, such as excessive hemorrhagies, and drink- 
ing cold water when the body is covered with perspiration, 
are the causes of idiopathic edema. To these we may add 
whatever mechanically prevents the free circulation of lymph 
in its vessels; such as bandages, ligatures, tight clothes, &e. 
Contusions, sprains, fractures, and luxations, arc frequently 
followed by edema, which is then owing to the debility of 
the parts, and especially of their absorbent vessels ; and 
sometimes also to pressure on some one or more of these 
vessels. The pressure of a large cicatrix may cause edema; 
so may the abuse of poultices, long-continued riding, or 
walking. Edema sometimes appears in growing persons: 
country girls who work hard, young men of robust constitu- 
tions, women after the cessation of the menses, and all per- 
sons alter the interruption of an habitual evacuation, are 
subject to edema, from a plethoric state of the system. 

Symptomatic edema frequently succeeds to eruptive dis- 
eases, and sometimes to violent fits of passion, or hysteria : 
it is often a symptom of deep-seated abscesses, as of the 
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lungs, liver, &c. It occurs wherever the lymphatic vessels 
arc compressed : hence it takes place in popliteal aneurism, 
cancer, congestion of the ahdominal viscera, and in pregnant 
women. Frequently it is symptomatic of hydrothorax, or 
ascites in their latter stages. The learned Professor Corvi- 
sart has taught us, that it is also a symptom of disease of 
the heart, or large vessels around it. 

Edema is not always white : when it is caused hy sangui- 
neous plethora, the skin is more or less red. 

The impression of the finger is least remarkable, and of 
shortest duration, when edema is recent. 

The edema of pregnant women appears only in the last 
stage of gestation. Though generally confined to the lower 
limbs, it sometimes extends over the whole body. It is not a 
serious disease ; it is least so in women who take proper ex- 
ercise, and do not live too high. 

The cause of edema is an infiltration of serum, with a 
small portion of albumen, into the cellular tissue. When it 
is recent, the laminae of the cellular tissue are separated 
from each other : in cases of long standing, the cellular 
tissue is reduced to shreds; the serum at length penetrates 
into the lamina of the skin, and shows itself under the cutis. 
In this case, the wrinkles of the skin are destroyed, and a 
smooth surface appeal's. 

Idiopathic edema is less serious than symptomatic. This 
last is absolutely incurable, when it is caused and kept up 
hy a disease which cannot be cured. Edema of the arm. for 
example, brought on by cancer in the breast and congestion 
of the axillary glands, is of course irremediable. Recent 
edema is more easily cured than that which is of long stand- 
ing : the disease is most difficult of cure, when it retains the 
impression of a finger for a long time. Chronic edema, in 
the lower extremities of eld people, is incurable, because, 
independently of the excessive distension of the integuments, 
there is general atony and cachexia. Edema is most difficult 
of cure in persons of lymphatic temperament. 

In the treatment of idiopathic edema, the first object is to 
remove its local causes, if there be any. The patient should 
breathe a dry, pure air, use nourishing food, and good wine, 
take moderate exercise, and commit no fault in regimen ; 
the edematous part must be kept warm, and, if possible, in 
a temperature which favours its perspiration. In some cases 
it is proper to place it in a horizontal, or even somewhat 
elevated position, in order to favour the return of lymph, and 
use long-continued dry friction, made very gently from below 
upward, with a ilannel impregnated with the vapour of some 
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aromatic plant, or dipped in a spirituous liquid. The part 
may be covered witli compresses wet with a decoction of 
bark and tincture of camphor, or it may be exposed to the 
vapour of vinegar or spirits. In every case, it is proper to 
apply a roller, in order to resist the afflux of fluids, to pre- 
vent a great relaxation of the cellular (issue, and even to 
favour the return of its tone, and consequently the absorp- 
tion of serum. This means is especially useful where repose 
and a horizontal position cannot be enjoyed, and is the only 
substitute for them. A man had. for a long time, a doughy 
swelling of the whole leg. in consequence of a sprain of the 
foot, which had been treated by an empiric : the swelling 
had not diminished three months after the accident, not- 
withstanding the use of tonic applications of every kind, and 
diuretic and strengthening medicines, because the patient 
had i?one about. I carefully applied a roller, and this simple 
remedy, with a laced dog's' skin stocking, cured the swelling, 
which, until then, nothing had relieved. 

We may second the effect of local applications, if neces- 
sary, by aperient and diuretic drinks; sometimes antiscor- 
butics are employed, united with a preparation of squills. 
The bowels should be kept open by injections, or the occa- 
sional use of mild laxatives. Toward the end. you may 
give, with advantage, bark and iron ; but, in general, these 
remedies are only useful when edema is combined with a 
general debility of the lymphatic system. 
' It will be perceived, that the treatment of edema must be 
different when it depends on any general cause, such as a 
sanguineous plethora, and the suppression of any habitual 
hemorrhage ; hut these are medical considerations, which 
do not come within the province of this work. 

The cure of symptomatic edema can only be effected by 
the removal of the disease which causes it ; if it exist after 
that, it may be treated with the local means of which we 
have spoken. 

When edema is general, and has resisted all curative 
means, scarifications near the ankles, and even on the inter- 
nal and lower part of the thighs, have been regarded as 
verv efficacious : they speedily give ease, and. indeed, some- 
times produce a cure. But this excessive evacuation often 
produces a fatal debility; moreover, the scarified parts al- 
most always become affected with erysipelatous inflamma- 
tion, which, in spite of the most active applications, termi- 
nates in gangrene, and ends in the death of the patient. 
Slight incisions have no! the same inconveniences, and are 
therefore prefercd. They are made with the lancet, in the 
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most shining part of (lie edema. They may be multiplied at 
pleasure, because they occasion no pain. 

When we judge slight incisions necessary, they are always 
to he prefered to the application ot* blisters and caustic, 
which almost always produce an inflammation that leads to 
gangrene. 

Of the Edema of Puerperal Women. 

This is a serous infiltration, preceded and sometimes ac- 
companied by inflammation of the lymphatic glands of the 
part where it is seated. 

This disease rarely affects pregnant women ; it most fre- 
quently comes on after delivery, between the tenth and 
fifteenth days ; but there is great variety in the period of its 
attack. It almost always affects the inferior extremities; 
but there are some eases which seem to prove that the arms 
are not altogether exempt from it. The two limbs are sel- 
dom attacked at the same time, but very often the disease 
appears in each successively. 

AVc may consider as predisposing causes, an anterior dis- 
ease, labouring gestation, bad nourishment, an excessive 
sensibility, sitting up at night, difficult labour, errors in re- 
gimen, not nursing, or inconsiderately weaning a child ; a 
lively emotion, excitements of the inguinal and iliac glands, 
copious sweats, or even the habitual transpiration of the 
neighbouring parts alone, and the moisture in which these 
parts arc kept at this period. 

The action of cold is almost always the exciting cause : 
hence this disease is rare in hot climates. If we may believe 
travellers, puerperal diseases are almost unknown in Egypt. 

The suppression of the lochia was first considered as the 
direct cause of this disease, which was afterwards attributed 
lo lacteal metastasis; but these circumstances are accidental, 
and by no means the causes of the disease. It seems to be 
more reasonably attributed to an irritation of the lymphatic 
glands and vessels, which produces an afflux of lymph to 
these parts, or a deficient absorption. A woman, who has 
been exposed to cold, and who is about to have this disease, 
suddenly experiences general uneasiness, irregular chills, 
pain and sense of weight in one of the iliac fossa, numbness 
in the thigh of the same side, with pain and inflammation of 
the inguinal glands. In some rare cases, the disease goes 
no further ; more commonly, it quickly extends along the 
thigh, and there appears on its internal side, in the direc- 
tion of the principal lymphatic vessels, a painful knotted 
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cord, of a red colour. At this lime, for (lie most part, the lo- 
chia are suppressed, the breasts sink, their secretion ceases, 
and fever appears, very frequently under the disguise of 
an intermittent or remittent fever, with exacerbation in the 
evening. However, in women whose constitutions are not 
irritable, and in whom the disease is slight, fever does not 
take place. The pain is augmented by extension, and dimi- 
nished by flexion, of the thighs and legs : hence patients are 
almost always in this position. Sometimes the pain pre- 
vents everv kind of motion of the limb. 

Generally, after the two first days, the pain diminishes, 
and the infiltration commences. It begins in the thigh, with 
tension and inflammation, which extends like a cord along 
its internal side ; the limb becomes round, and flexion of the 
knee impossible. In thirty-six or forty-eight hours the pain 
and inflammatory tension diminish in the leg, and infiltration 
succeeds. The same phenomena follow, in the same order, 
in the foot. The edema which occurs, retains the impres- 
sion of the linger only for a very short time. This circum- 
stance, and the history of the case, leave no danger of our 
confounding this disease with any other. 

The inflammation of the cellular tissue is sometimes so 
severe as to cause abscesses, which, however, do not open 
spontaneously, because the skin is not sufficiently inflamed. 
The matter is sero-purulent, like that which is formed in 
the chest or abdomen, in consequence of the inflammation 
of the pleura or peritoneum. Sometimes it is infiltrated 
into the cellular tissue, or into a greater or less number of 
small cavities ; at other times, it forms extensive collec- 
tions, which extend over the greater part of the limb, and 
destroy the skin to a considerable extent. In some patients, 
however, the disease proceeds no further than the inflam- 
matory symptoms we mentioned, and no edema takes place. 
When inflammation and infiltration alone occur, the disease 
may be cured in a few weeks ; if, however, abscess be form- 
ed, the patient's life is in danger. 

In the commencement of the disease, the patient should 
be kept warm, and take diaphoretic drinks; enemata should 
be given, and the legs placed in very hot water ; fumiga- 
tions may be employed, and leeches applied to the labia ; 
good efFeets may also be derived from a vapour-hath ;* (he 
nipples should be irritated at the same time, either by offer- 

* M. Chaussier has introduced into the hospital de la Maternity a . 
ingenious process, that consists in introducing under the bed-cloUiex, 
which are raised from the body of the pat : ent, r* tv.l>c, communic%1 
"vith-a boiler. 
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ing Ihem io the child, or by applying a nipple-glass. Gentle 
warm frictions with flannel, embued with olive-oil, should 
then he made on (he affected parts; or they may be covered 
>\ith emollient poultices, or relaxing fomentations. 

Bleeding, which has been proposed by some practitioners, 
should be employed with great reserve. We believe it is 
rarely indicated, and very apt to be followed by alarming 
debility. Emetics are extremely useful ; they produce the 
most happj effects whenever there are any symptoms of dis- 
order of the primse vice. Vomiting may be useful in the 
commencement of the disease, by the general shock it im- 
parts to the system, by the perspiration which follows it, 
and by the activity it communicates to the lymphatics. 

When the pain is dissipated, and edema has come on, re- 
solvent applications, and aromatic fomentations, may be 
useful ; diuretics, mild purgatives, aperient drinks, charged 
with the acetite or sulphate of potash, are also indicated. 
When the infiltration is considerable, and it resists these 
remedies, preparations of squills, stimulants, tonics, bark, 
and rhubarb, are proper. 

When abscesses are formed, and fluctuation is evident, 
the necessary openings must be made, and expulsive com- 
pression employed, after the matter is evacuated ; it is of 
the utmost importance, at the same time, to support the pa- 
tient's strength. 

From what has been observed, we may know what value 
to set upon the pretended specifies for preventing the dis- 
ease : all of them, except Weiss's whey, are merely evacu- 
ants. The only means of preventing this disease, is to keep 
the mother in a warm equable temperature, and to avoid 
inconsiderately removing the bed-clothes from over her . 
But these precautions are not always sufficient. 



ARTICLE XII. 

Of Wens. 

Wenss are circumscribed, indolent tumours, seated in the 
subcutaneous cellular tissue, formed by a substance more or 
less consistent, contained in a proper sac, or in several eeJls 
of the cellular membrane. 

These tumours have never been seen, except in the cellular- 
tissue. Though tumours resembling them appear sometimes 
in the interior of a limb or viseus, they are of different 
structure, and are formed of very different substances. 
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Except the lips, where the cellular tissue is vcrv spare, 
the palm of the hand, the sole of the foot, and the male ge- 
nitals, there is no part of the body where wens are not 
occasionally seen ; they are even met with in the substance 
of the labia and mons veneris. 

Sometimes several occur on the same patient : in such 
eases, they are seldom large. A single wen sometimes at- 
tains a moderate size, and afterwards remains stationary ; 
but generally, when there is only one, it becomes large. A 
wen lias been known to weigh thirty or forty pounds. 

The form of wens is various ; but generally they are 
spherical. They are often conical, with a broad base ; some- 
times they are pyriform, or have a large base, with several 
depressions : whence they have been called testudo and 
iatpa, from their resemblance to these animals. 

Many wens are formed of a sac below the skin, contain- 
ing matter ; in other cases, the matter is contained in seve- 
ral small cells : hence the divisions of wens into encysted 
and those that are not encysted. 

The matter contained in the cyst is sometimes limpid and 
serous, forming an hydropic encysted tumour; sometimes it 
is lactescent, or sanguineous ; but most commonly the mat- 
ter is yellow, viscid, and of the consistence of honey ; or of 
a greyish-white colour, and grumous. The former is called 
mdiccris, the latter atheroma. In a few instances, hairs 
have been found in the cyst, sometimes adhering to the in- 
side of it, sometimes free, and floating in the matter. 

Among wens which have no cyst, some are formed of dis- 
organized fat, which has lost its natural colour, and become 
white and hard ; it is contained in the distended cellules of 
>.he cellular tissue, and mixed with serum : these are called 
steatomata. Others are formed of fat which preserves its 
natural colour, and nearly its natural consistence: these 
are termed lipomata. 

Louis and others have asserted, that the distinction ad- 
mitted by Littre, between lipoma and steatorna, was not 
natural, and that these tumours did not differ from each 
other. But the matter they contain is not the same, nor 
their diagnostic signs ; and, what is still more important, 
steatorna alone sometimes terminates in cancer. 

The cyst of wens presents an external convex surface, 
more or less united to the adjacent parts ; an internal coo> 
gave surface, in contact with the enclosed matter, equa 
and not unlike serous membranes which have been affected 
with inflammation. The thickness of the sac is greater in 
atheroma than in meliceris 5 but, generally, it is in pro^or- 

\l 
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tion to the size and age of the tumour. The cyst is formed 
of lamina of cellular tissue, the internal layers of which 
are more intimately connected together than the external. 
As to the matter contained in meliccris and atheroma, it is 
difficult to say what it is ; there is, however, a striking ana- 
logy between it and what chemists call fat. 

Iu steatoma and lipoma we find, immediately below the 
skin, a cellular tissue, the areolae of which are distended, 
and converted into cellules, the size of which is sometimes 
very great when the tumour is large. These cellules, con- 
taining degenerated fat, or fat in its natural state, are con- 
nected by cellular tissue of a different nature, containing a 
peculiar fluid, and which is simply moistened by the ordi- 
nary lymphatic perspiration. According to Morgagni, if 
we open a steatoma or lipoma longitudinally, we find the 
cellules ranged in parallel lines, and subdividing the tumour 
like vessels. If they be cut at the base or at the pedicle? 
perpendicularly to the axis, and at different parts of their 
length, we see these cellules more compact in the pedicle, 
and gradually larger as we approach the base : at this part 
we may also see the continuity of the sound cellular tissue 
with that which constitutes the diseased part, and judge of 
the differences between them. 

We have already remarked, that the matter contained in 
steatoma and lipoma is fat ; more abundant and more con- 
sistent than natural in the former ; and white, firm, disor- 
ganized, and mixed with lymph, in a greater or less degree, 
in the second. It is also observed, that steatoma is apt to de- 
generate into cancer, in proportion to the relative quantity 
of lymph it contains. 

An opinion, which the present state of our knowledge 
does not now permit us to entertain, attributed the forma- 
tion of wens to a disease of some pretended glands under 
the skin : it was supposed that the obliteration of their ex- 
cretory ducts gave rise to a distension of their sides, which 
thus became the sides of a cyst ; and that the matter con- 
tained in the tumour was the product of secretion, altered 
by remaining in the sac In the first place, it will be re- 
marked that this theory applies only to encysted tumours ; 
and, in the second place, the pretended glands have no ex- 
istence. We may observe also, that diseases of the cutane- 
ous mucous follicles are situated in the thickness of the skin, 
and near its external surface ; and are very different from 
wens, as we shall see hereafter. Lastly, Morgagni has 
proved the cellular nature of the cysts, and the cellular 
texture of steatoma and lipoma. It is much more probable 
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ihat the alteration of the natural secretion of one or more 
areolae of the cellular tissue, and their distension by the 
accumulation of secreted matter, is the true cause of the 
formation of wens, whether encysted or not ho ; hut it is 
not known whether the secretion receives its characters 
from the state of the solids, or is itself the cause of the 
change they undergo. How shall we explain the singular 
formation of hairs ? Are there always bulbs in the sides of 
the sac ? Are these hulbs merely those of the skin turned 
inwards ? And, lastly, how are all these circumstances to 
be explained ? 

Without endeavouring to solve these problems, we 9hall 
observe, that, when an old steatoma is about to become 
seirrhus and cancerous, it gradually becomes harder, un- 
equal ; the fatty lobes are confounded, and, on cutting open 
the tumour, we discover only a fatty homogeneous sub- 
stance, as in eancer from ntlior causes, 

After a blow, a fall, or long-continued pressure, an en- 
cysted tumour sometimes appears on the knecpan, or ole- 
cranon ; it is seated in the cellular tissue, and contains a 
fluid less consistent than that of wens, and resembling that 
synovial substance which lubricates the pullies of tendons. 

The de\elopemcnt of wens is commonly spontaneous | 
they seem, however, to be sometimes produced by external 
violence. 

They appear in the form of globular or oblong tumours, 
without change in the colour of the skin ; they roll under 
the finger, and are more moveable than other tumours. 
Sometimes they grow rapidly, and adhere to the skin ; but 
more commonly they increase very slowly, or remain sta- 
tionary. 

In meliceris, the tumour is soft, elastic, and fluctuating ; 
in atheroma, it is less elastie, and more doughy. But these 
characteristics are not generally strong enough to enable us 
to determine the exact nature of the contents, until we open 
the tumour. 

In steatoma we can distinguish several lobes and inter- 
vals between them ; lipoma, on the other hand, is smooth, 
soft, frequently large, and conveying a sensation such as 
resembles that derived from feeling a sponge. 

Notwithstanding these general and specific signs, it is 
sometimes difficult to distinguish wens from seirrhus tu- 
mours. 

A wen is not generally dangerous ; it becomes so only by 
injuring some important function; or by its extraordinary 
magnitude. 
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A sailor had a very large wen, weighing nine or ten 
pounds, on the external pari of the arm : Desault extir- 
puled it. The man did well for some time ; but the suppu- 
ration at length became excessive, and he died. 

Mcliceris and atheroma are always less dangerous than 
steatoma, because they never grow so large, and never ter- 
minate in cancer. 

The treatment of wens has for its object, either to discuss 
them by resolvent applications, to make them suppurate by 
exciting irritation, or to extirpate them by caustics, ligature, 
or an operation. 

Resolution i 1 - always desirable, but seldom attainable ; 
however, in the encysted tumours which appear on the pa- 
tella, resolution sometimes takes place spontaneously, and 
jiiaj be effected by proper applications. These tumours 
have a large base, and are formed of a thin cyst, contain- 
ing, as we have said* viscous,, limpid matter, and seeming 
to adhere to the bone ; they may sometimes be discussed 
by the muriate of ammonia, &c. The ancients employed 
dry cupping and frictions ; Louis has proposed fumigations 
with vinegar, holding gum ammoniac in solution. They 
have been cured by an accidental rupture. Perhaps it might 
be well sometimes to break them by a blow. I have cured, 
by applying the muriate of ammonia, two tumours of this 
kind on the kneepan ; one on a lady, as large as a hen's 
egg ; another on a young man sent to me by M. Pinel, 
which was still larger. 

When these means fail, we may puncture the tumour, let 
©m its contents, and keep the sides of the sac together by 
compression. The cavity has been often obliterated in this 
manner. 

If this process do not answer, we may treat the tumour 
like an hydrocele. In a case of this nature, where I had 
unsuccessfully tried a weak injection, I afterwards succeeded 
by using warm wine. It is sometimes necessary to employ 
alkobolj or a solution of caustic potash. 

Might not warm wine be used in recent meliceris, or 
atheroma, which is rapidly enlarging ? M. Chopart, who 
has written an excellent memoir on this subject, succeeded 
in curing, in this way, wens on the face ; Valsalva and 
Morgagni discussed wens on the eyebrows and face, by con- 
tinued applications of elder water and liquid ammonia ; 
and many others have had similar success with a plaster. 
Resolution is especially desirable in these cases, on account 
of the scars which follow the operation ; hut it takes place 
very slowly, and not until the plasters of hemlock or soap 
which are employed, inflame and irritate the skin 
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Wens sometimes spontaneously suppurate, open on their 
summits, and discharge matter, at first laudable, then ichor- 
ous and fetid ; at the same time the opening remains fistu 
lous. Occasionally the cyst is separated from the surround 
ing parts, and discharged with the matter ; hut this rarely 
takes place, and cannot be effected hy art. However, when 
we see the disease tending to this termination, we should 
promote it by irritating applications. 

In the application of caustics to meliceris, we should 
cover the tumour with a diacholon plaster, with a hole in it 
proportioned to the eschar which we wish to form ; over this 
opening is to be placed a piece of caustic potash, surrounded 
by lint, and the hole covered by a second plaster. After 
four hours, the action of the caustic will have ceased ; and 
when the eschar separates, the cyst will be opened, and its 
contents let out. The remainder of the sac should be cau- 
terized, on its internal surface, with the liquid muriate of 
antimony, caustic potash, or sulphuric acid. A dossil of 
lint is to be moistened with one of these caustics, and drawn 
over the surface of the cyst : in this way the sac sloughs 
off, and granulations appear in its place, which subsequently 
adhere to each other. 

This mode of treating wens by caustic, although painful, 
is generally prefered by patients, and may be adopted, 
when the situation and size of the tumour admit of its ap- 
plication ; but it must be recollected, that it leaves a large 
cicatrix, and the knife is much more manageable and cer- 
tain ; moreover, if the cyst be thick and hard, it may be- 
come cancerous by repeated cauterization, as I have once 
seen. It is not applicable to steatoma ; as to lipoma, it has 
been said that, after having removed the skin by caustic, it 
was sufficient to place, from time to time, a few grains of 
eaustie potash on the fatty mass, to cause it to mortify j but 
this method is uncertain and tedious. 

It has been proposed to intercept, by ligature, the com- 
munication between the tumour and the body. This method, 
of course, is applicable only to pyriform tumours, and not 
at all to meliceris or atheroma. In order to avoid the se- 
vere pain occasioned by the ligature, we should disorganize 
the skin over which it is applied, by dipping the first liga- 
ture into a solution of caustic potash. This should be re- 
moved in four or five hours, and the eschar divided. The 
application of a second ligature, which acts on the cellular 
tissue, causes very little pain, the tumour soon separates, 
and the wound it leaves quickly heals. 

M. — — had a tumour, as large as his fist, on the upper 
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and internal part of his thigh, which prevented him from 
riding on horseback. He would not suffer an operation, and 
I cured him in the manner I have mentioned. 

The extirpation or amputation of wens is the surest means 
of curing them. In the former, the tumour is removed, 
but the skin over it preserved; in the latter, both skin 
and tumour are removed. Extirpation is to be pre fe red 
to amputation, except where the skin is diseased, and ad- 
heres to the tumour. 

When the tumour is small, it is sufficient to divide it lon- 
gitudinally, and separate the lips of the wound, so as to dis- 
sect out the cyst. After this process, the parts may be 
immediately united. 

When the tumour is too large to be insulated by a single 
incision, we may make two in the shape of a T, or thus + , 
dissecting up the flaps, and re-applying them after the tu- 
mour is removed. 

When we are operating on a melieeris or atheroma, we 
must be careful not to cut through the cyst, which would 
thus become relaxed, and render the operation tedious. If, 
however, this accident do happen, as it sometimes does, 
from using a blunt instrument, we should endeavour to pull 
away the cyst; but if its attachments be too strong, it must 
be dissected out as well as the case will allow. 

When the cyst adheres to a large vessel or tendon, or is 
connected with a joint, we must content ourselves with re- 
moving part of it. and lapping the flaps of the wound on the 
remaining part, by which we generally procure speedy ad- 
hesion. 

A priest had an cneysted tumour on the bend of the knee: 
I made a crucial incision, and. after dissecting back the 
flaps, 1 found it adhered to the important parts below. I 
therefore removed only the projecting part of the cyst; the 
ilaps were re-applied, and the cure was complete in fifteen 
tin vs. In a similar case, Chopart covered with lint the part 
of the sac left behind, which hecame dry, and took the place 
of the integuments that had been cut away. Generally, the 
portion of cyst left behind, inflames and suppurates ; and, 
if the skin he not preserved, the cure is tedious. All the 
sound skin should, therefore, be spared, and that which we 
intend to remove, be included between two () semi-elliptical 
incisions. 

We shall conclude this article, by some observations on a 
particular affection of the follicles of the skin. The secre- 
tion of the sebaceous glands of these small sacs sometimes 
becomes very abundant, and more consistent than natural., 
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Tliis disease takes place especially in the face and neck 
The presence of the sebaceous humour accumulated in the 
follicles distends them, thickens their sides, and gives rise 
to a genuine encysted tumour. On the other hand, the sae 
cannot be distended, without its opening to the skin being 
enlarged ; but the matter is too thick to be discharged ; that 
part of the humour next the air becomes dry and black, ap- 
pearing externally about the size of a grain of gunpowder. 
If the tumour be compressed, a cylinder of fatty matter 
escapes. 

At a more advanced period, the apex of the tumour 
flattens, and the opening of the follicle disappears ; a broad, 
flat, doughy tumour is formed, which adheres to the skin, 
and appears identical with it, but free from the parts below. 
There is a regular circular opening in the centre, with thin 
edges, without inflammation or ulceration, and tilled up 
with brown matter. If this matter be detached, and the 
tumour compressed, a yellowish or fawn-coloured matter is 
expressed, more consistent than lard. When, by repeated 
compression, the tumour is entirely evacuated, we see the 
red sides of the cyst. The little tumours are entirely free 
from any serious consequences ; however, they give rise to 
some degree of deformity. The method of healing them is, 
to tear out the cysts, or to inflame their internal side. The 
former is the most sure and expeditious plan of cure. 
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CHAPTER Till. 

Of Ulcers. 

ARTICLE I. 

Of Ulcers in generat 

ULCER is a solution of continuity of the soft parts, ae* 
eompanied by a flow of purulent matter, and continued 
bj a local disease, or an internal cause. 

Most authors and practitioners confound ulcers with sim- 
ple suppurating wounds ; but tbe difference is striking ; for, in 
the former, inflammation, suppuration, the draining and cica- 
trization, succeed each other in regular order, and nature 
accomplishes a cure by her own efforts, more or less assisted 
by art. In the latter, on the contrary, the healing powers 
of nature are small or insufficient, or perhaps tend only to 
aggravate the disease : all of which circumstances arise from 
a local or general disease. 

Ulcers may not only affect any part of the external surface 
of the body, but even its internal surfaces, with which air 
or other external agents come in contact. We shall speak at 
present, however, only of the former. 

Ulcers most frequently affect the lower extremities, owing 
to the relative debility brought on by the constant exercise of 
these limbs, cither by the irritation it excites, or the difficult 
circulation in the parts. The form of ulcers is sometimes 
very irregular, sometimes oblong, sometimes circular: their 
edges are thin, elevated, more or less hard, and sometimes 
even turned back: in different circumstances, we judge from 
these phenomena of the cause by which the ulcer is kept up. 
The round form of an ulcer renders it more difficult of ctirc. 
The reason of this may be readily conceived, if we recollect 
that the cure of a suppurating wound depends principally 
upon the sinking of its borders, and their mutual approxi- 
mation ; moreover, round ulcers are generally kept up by an 
internal cause, and are often attended with loss of substance ; 
hence their cure depends less on the sinking of their sides, 
than upon the desiccation of their surfaces. The causes of 
ulcers are internal or external; sometimes both act together. 

Experience has taught us, that among the internal causes, 
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we should reckon the venereal, herpetic, and scrofulous virus, 
scurvy and cancer. These ulcers derive their names from (heir 
internal causes. Certain ulcerations are met \vi(h, that are 
kept up by an unde lined constitutional disease, which arc 
very difficult to cure, because the nature of the virus being 
unknown, we can form no positive indication. In these 
equivocal cases we often succeed by what are called alter- 
ative and cleansing medicines. We should also add to the 
number of internal diseases of which we are speaking, the 
obstacles which may arise from (he age of the patient, his 
temperament, his profession, mode of living, and the climate 
which he inhabits. 

The external or local causes which prevent ulcers frorflt 
healing, are numerous and various. Some(imes the skin 
about the edges of the ulcer is detached, thin, deprived of 
cellular tissue, and in a manner disorganized : this is called a 
cutaneous ulcer. Sometimes the whole ulcer, or its edges 
only, are habitually inflamed ; it is then called an ulcer 
with inflammation. Sometimes the cellular tissue of the 
bottom and edges of the ulcer become hard and callous, 
forming what is called a callous ulcer. At other times the> 
veins of the limb, or about the ulcer, are preternaturally 
dilated : this constitutes the varicose ulcer, which is often 
complicated with the preceding. Some are kept up by the 
extraordinary puffiness, or fungous state of the granulations: 
these are termed fungous ulcers, which must be distinguished 
from carious ulcers, and ulcers with disease of a cartilage, 
tendon, or aponeurosis, of which fungus is but a symptom. 
Others are continued by the larva of insects, the eggs of 
which have been deposited there : these are called verminous 
ulcers. Can we class among ulcers kept up by a local cause, 
ulcers of the face, known by the name of chancrous? Are 
there any well authenticated examples of ulcers of this kind 
having been cured, and the healing of which has been fol- 
lowed by symptoms that proved their connexion with an 
internal cause? Although there is great probability in fa- 
vour of the first opinion, these questions are far from being 
satisfactorily determined. The same may be said of ulcers 
kept up by a local indeterminate disease, and which can only 
he cured by destroying the whole ulcerated surface by caus- 
tic. Lastly, foreign bodies may prevent an ulcer from heal- 
ing, but then it becomes fistulous, and this is not the place to 
treat of such cases. 

Beside the species we have enumerated, we must add the 

gangrenous ulcer, whether the gangrene result from inflam- 

; ;>n produced by an external eause.. or arise from a sudden 
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deposition of a deleterious principle, which is spread through 
the animal economy. In these two cases, the colour and na- 
ture of the suppuration, and the appearance of the ulcer, are 
changed, and the latter assumes a hideous and disgusting 
aspect. In order to understand the influence which the ge- 
neral or local causes just enumerated exercise over ulcers, 
we must refer to the principles we laid down when speaking 
of simple and suppurating wounds* We have shown that the 
inflammatory swelling of the edges gives rise to an appear- 
ance of loss of suhstance much greater than it really is ; we 
have shown that the sinking of these edges, and the slight 
tumefaction of the bottom, almost levelled the whole surface, 
and placed the parts nearly in the same situation as they 
were before the solution of continuity. But still a small 
extent remains, on which the skin does not advance, and in 
this part alone a true cicatrix is formed. All that we know of 
the mechanism of this process is, that the granulations 
which form that part of the bottom of the wound over which 
the skin cannot extend, becomes covered with a membranous 
pellicle, which connects them together, dries, becomes organ- 
ized, and takes the place of the natural integuments. Ana- 
logy would lead us to believe that the pellicle is formed by the 
albumen, which also connects inflamed parts together. It h 
probable that an essential condition of the formation of cica- 
trices is, the reduction of inflammation to that degree in 
which cellular tissue, developed in ihc form of granulations, 
secretes perspiration instead of pus. 

Commonly ulcers that depend upon a general or internal 
cause, are spontaneous, and accompanied by phenomena 
proper to each cause that may occasion them, which we shall 
describe when treating of each particular kind. Those, or 
the contrary, that are occasioned by a local or external cause, 
are always coutinued by a cause different from that which 
first produced them. Thus they frequently succeed an 
abscess, or an accidental solution of continuity. 

Ulcers are more or less difficult of cure, according to 
circumstances, 1st. Ulcers on the legs are more difficult 
to cure than those of the arms, on account of the frequent 
and painful exercise of the first, and the difficulty of circula- 
tion they experience. 2d. Those in parts where the skin is 
furnished with but little cellular tissue, and in a constant state 
of tension, are difficult to heal, on account of the small ad- 
vantage they receive from the flattening and draining of the 
edges: such is the case with ulcers on the internal sides of the 
tibia, and opposite the angle of this bone. 3d. For the same 
reason, ulcers with loss of substance heal slowly, and with 
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difficulty. 4th. Ulcers that depend on an internal cause arc 
the more dangerous, as that cause is unknown, or we have 
fewer means of remedying it. 5th. Those even that depend 
upon a known internal cause, and for the destruction of 
which art possesses efficacious means, may he difficult of 
cure, and even become incurable, if the constitution be seri- 
ously affected. 6h. Among local causes that support ulcers, 
some are easy to remove, such as inflammation ; others more 
difficult to destroy, as callosity, &e. 7th. Recent ulcers are 
more easily cured than ancient ones, and ulcers on young 
persons easier than on those who are old. 

The idea that ulcers are habitual drains, has frequently 
occasioned the question to be discussed, whether there are 
not some which it would be dangerous to cure ? But if ulcers 
depend on an internal or external cause that can be removed 
by art, what danger can result from cicatrizing them ? There 
can be no other than the sudden suppression of an habitual 
evacuation, become important, not in relation to the quality 
of matter evacuated, but from the disposition to produce it, 
which the vital force has for a long time acquired. It is then 
a function, which, from the time it has existed, and the force 
of habit, has become essential to health, and may be danger- 
ous to suppress without proper precaution. But, in this case, 
habit may be changed by a nourishing regimen, repeated 
purgatives, and, if necessary, an issue, which may be dried 
after a certain time. But the constitution must be able to 
support these means ; and it would not, therefore, be prudent 
to cure an ancient ulcer that has furnished abundant suppu- 
ration, in very old persons. 

The general indication relative to the cure of ulcers, con- 
sists in destroying their particular causes, whether external 
or internal; and, after having reduced them to simple run- 
ning sores, they are to be treated as such. In speaking of 
the different kinds of ulcers, we shall lay down the proper 
treatment of each ; and to render this as clear as possible, 
we shall commence with the most simple eases, or ulcers 
from local causes. But, previous to going into a detail of the 
different sorts of ulcers, we shall make a general observation 
relative to their treatment ; we shall see that compression 
has been acknowledged as efficacious in the cure of varicose 
ulcers, and that it has been successively proposed for other 
sorts ; but experience has proved that it is not useful in a)? 
eases. 
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ARTICLE II. 

Of Ulcers continued by a local Cause* 
Sect. I. Of Cutaneous Ulcers. 

When an inflammatory tumour appears in tire subcutaneous 
cellular tissue, if the inflammation proeced to suppuration, 
as in exquisite phlegmon, the cellular tissue is pushed out by 
the purulent collection, and not destroyed except in a very 
small part ; the inflammation exlends from the central point, 
and a spontaneous opening takes place; the discharge of pus 
allows the cellular tissue to fall together, and obliterate the 
purulent cavity. All this takes place in a few days, and cica- 
trization follows, leaving no appearance of loss of substance. 
But when the abscess is accompanied with little inflam- 
mation, and of that kind called cold, which is particularly 
observable in scrofulous patients, or in persons of a weak 
lymphatic system, the pus forms slowly, and all the subcu- 
taneous cellular tissue is destroyed; the skin is thinned, and, 
before the opening of the abscess, or after it, a certain extent 
of this membrane mortifies ; at the same time the cellular 
tissue is so relaxed and debilitated that cicatrization cannot 
take place. This disposition of the parts alone is sufficient to 
prevent the sore from healing, and constitutes what we term 
a cutaneous ulcer. 

A cutaneous ulcer may also result from a large abscess, 
attended with violent inflammation and mortification of the 
cellular tissue, or from a severe external injury. 

This sort of ulcer is easily known. A cold abscess, which 
Iris opened of itself, or that has been opened after the purulent 
matter has remained along time, is an indication of the exist- 
ence of a cutaneous ulcer. On the other hand, a small ulcer, 
covered wilh a brown or violet ihin loose skin, with a rough 
edge, and under which a probe may be easily passed, leaves no 
«loubt of its being continued by a disease of the skin. To 
distinguish it from a fistula, it is sufficient to consider the 
nature of the part in which it is situated, to ascertain if a 
prohe may be passed in one direction only, and to compare 
the quantity of pus with the apparent extent of the ulcer. 

W hile matters remain in this state, cicatrization cannot 
take place. There are two different sorts of ulcers, each of 
•which requires a different treatment : in the first, the skin 
around the ulcer is not entirely deprived of its cellular 
tissue^ but its want of action prevents it from uniting to the 
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granulations below; in (lie seeond, the subcutaneous cellular 
tissue is entirely destroyed, and the thin, brown, and disorgan- 
ized skin is incapable of being irritated sufficiently to unite. 
In this first case we may derive benefit from compression, 
provided inflammation have been previously excited by dry 
lint, the green balsam of Meiz. or the nitrate of silver; in 
the second case, it is necessary first to cut away the thin skin, 
and then excite inflammation in the large and bloated granu- 
lations, by the nitrate of silver. 

A young lady, of delicate constitution, and of a scrofulous 
habit, had a cold abscess under the right ear: it was impro- 
perly left unopened two months. When I was called to see 
her, I found a considerable collection of pus under the 
skin, which was thin to a great extent, and of a brownish- 
red colour. I made a longitudinal incision on the edge of 
the thin skim and introduced into the opening a piece of ni- 
trate of silver, with which I touched the under side of the 
skin and the bottom of the ulcer. When the eschar formed 
by the caustic came away, I made a slight compression, which 
produced adhesion of the skin in part: the thin skin I found 
it necessary to remove by caustic. The ulcer soon healed, 
and the cicatrix was not large. 

Before the cicatrization was complete, another abscess 
appeared at the lower part of the neck. As soon as the fluc- 
tuation was perceptible, 1 made a small opening in the centre 
of the tumour, and evacuated the pus. The skin not having 
become thin, the cicatrization took place without any defor- 
mity. 

Mademoiselle de C , aged eighteen years, of a strong 

constitution, enjoying good health, run a thorn into the sole of 
her foot, not being removed, it caused an abscess, which did not 
open for a long time, on account of the thickness of the skin 
in this part. The integuments having been detached, and 
deprived of their cellular tissue, a cutaneous ulcer ensued, 
which was wrongly considered to be kept up by an internal 
cause. I cut ofT all the detached skin, and the patient was 
cured in twenty days. 

Sect. II. Of Ulcers kept up by Inflammation. 

Too much and too little inflammation are alike obstacles 
to the healing of ulcers; the first obstacle is a xevy common 
one, and may arise from external and internal causes ; the 
contact of air alone is a cause of irritation in sores where a 
solution of continuity of the skin has exposed the parts to 
its action : — our dressings arc more or less irritating. Exer- 
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«?ise,and frequent movement of the affected part, may also be 
placed among the internal causes of inflammation. Ulcers on 
the legs are most common among labouring people, who 
always inflame a small scratch into an ulcer. The habit of 
keeping the limb in one position is of itself sufficient to ob- 
struct the circulation, and produce inflammation of a wound : 
this is another reason of the frequency of ulcers on the legs. 

Disorder of the prima? vise is a frequent cause of inflam- 
mation in wounds and ulcers, and this we observe among 
persons who are badly nourished, or who labour beyond their 
strength, as well as among patients in a crowded hospital. 
To these causes of derangement of the first passages we may 
add excess of every kind, especially in the use of spirituous 
liquors. 

When an ulcer is inflamed, its surface and edges are of a 
deep red, partaking of the brown ; the pus is scanty, serous, 
ichorous, and bloody ; the uleer is extremely sensible, and 
painful to the touch: it bleeds upon the slightest contact. 
When it has continued for some time, these phenomena are 
much less strongly marked; its surface becomes hard, the pus 
of bad quality, and fetid. On account of its disagreeable ap- 
pearance, the ancients called it sordid. Inflammation, which 
depends upon disorder of the first passages, may be readily 
distinguished from any other by the extension of the erysipe- 
latous redness to the surrounding parts. Inflammation pro- 
duced by any other cause is almost entirely confined to the 
ulcer itself. 

In the treatment of inflammatory ulcers, the quantity of 
food must be diminished in proportion to the strength of the 
patient and the violence of the inflammation. He must use 
cooling and acidulous drinks, and be kept perfectly quiet, 
with the affected part in a horizontal position. If the patient 
be .young and plethoric, and the inflammation very intense, a 
bleeding may be proper; if there be symptoms of derange- 
ment of the first passages, an emetic and mild purges must 
certainly be given. Emollient poultices must be applied until 
the sensibility of the sore is diminished, the pus more co- 
pious, and of better quality, and the edges of the ulcer sink, 
and its bottom becomes covered with firm and consistent 
granulations. The further use of poultices would relax the 
granulations, and render them spongy: dry lint is then to 
be applied. 
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Sect. III. Of Gangrenous Ulcers. 

If any cause give rise to severe inflammation in an ulcer, 
and if its suppuration be totally suppressed, gangrene super- 
venes. 

But we see patients of good constitution, who are predis 
posed to gangrene from very slight cause-:. In such persons, 
an old ulcer, or a recent wound, without any apparent cause, 
is suddenly affected with violent inflammation and gangrene, 
which sometimes makes rapid progress. 

There is no difficulty in distinguishing these two kinds of 
mortification. In one case, it is easy to discover the local or 
general causes which have converted healthy inflammation 
into gangrene ; and, in the other case, besides the absence 
of these causes, we never fail to witness typhoid symptoms, 
which indicate the pernicious nature of the inflammation, 
the presence of a deleterious principle, and the efforts of 
nature to throw it off. 

Persons exposed to gangrenous ulcers, strictly so called, 
are generally feeble, either from their natural constitutions, 
or from previous disease ; but sometimes they are apparently 
well, in high health, and in all the strength of youth. The 
parts about the ulcer first become red, brown, or violet; the 
general symptoms appear; the wound is covered with a black 
eschar, which enlarges ; the prostration of strength, the small- 
ness and irregularity of the pulse, and the stupor and delirium 
which sometimes supervene, do not abate until the deleterious 
principle is entirely deposited on the affected part ; the mor- 
tified eschar then becomes detached. Malignant gangrene, 
affecting an ulcer, is far more serious than that which suc- 
ceeds violent inflammation ; the latter requires repose, ho- 
rizontal posture, the antiphlogistic regimen, and emollient 
applications ; and is often reduced, with surprising rapidity, 
to the state of a simple sore. 

But it is very different with gangrenous ulcers, properly 
so called. In this case, as in carbuncle, the whole indication 
is to support the strength, and to aid nature in casting off the 
sloughs. Bleeding and cooling drinks are rarely admissible ; 
on the contrary, bitters, and especially bark, are imperiously 
called for : camphire and the anti-scorbutics may be highly 
useful. The local treatment must be exactly conformed to the 
treatment of malignant gangrene. Severe pain sometimes 
precedes the developement of mortification ; we should com- 
mit a great fault, if we gave opium with a view of moderat- 
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ing them ; the prostration of strength would be increased ; 
even its use externally requires circumspection, 

When the eschars are detached, the ulcers become simple 
wounds. 

Sect. IV. Of Callous Ulcers. 

The bottom of callous ulcers, their edges, and the parts 
about them, are habitually in a state of chronic inflauupa 
tion. 

These ulcers are very common among the lower class of 
people : they result from neglect of some slight injury ; and 
are especially common on the legs. The hardness of these 
sores is the result of chronic inflammation, and is generally 
in proportion to the time which the inflammation has ex- 
cited. 

Exercise, errors in diet, and irritating applications, may 
change a simple sore into an inflammatory ulcer. A conti- 
nuance of similar causes renders it callous. These ulcers are 
often complicated with varicose veins. 

The surface of a callous ulcer is generally pale, or of & 
dirty red ; its edges are turned back, and the adjacent skin 
is of a slight red. It is not painful. It discharges a serous, 
sanious, or bloody and fetid pus. 

These ulcers are rather more difficult to cure than in- 
flammatory ulcers ; and when they do heal, the cicatrix is 
so thin that it easily opens again. Before the complete cica- 
trization of a callous ulcer it is proper to open a drain in 
some other part. 

The treatment consists in keeping the limb perfectly still, 
covering the sore with a simple digestive, and the adjacent 
parts with a poultice, avoiding, at the same time, every source 
of irritation. The ulcer quickly softens, its surface becomes 
moistened with healthy pus, its edges thin and pliable, red 
and firm granulations cover its bottom, and cicatrization 
advances rapidly. It soon becomes necessary to substitute 
dry lint for the digestive; but the poultice must be continued 
until every vestige of hardness has disappeared. 

Compression, from which so much benefit is derived in 
varicose ulcers,* is not a proper remedy in these cases. After 
the cure, however, it is useful in preventing a relapse. 

* Stee note S. 
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Section V. Of Varicose Ulcers. 

This term is applied to ulcers which are continued by 
a varicose dilatation of the veins of the part, and espe- 
cially the lymphatic or doughy congestion to which it gives 
rise. The pressure of the enlarged veins on the lymphatics, 
causes the edema. The edema prevents the sinking of the 
edges of the sore, and thus hinders it from healing. If, how- 
ever, the varices do not occasion a lymphatic congestion, 
they do not interfere with the process of cicatrization. In 
the other case, the distension creates a constant irritation. 

Varicose ulcers are livid at the bottom, brown on the 
edges ; they furnish a serous and bloody pus. They are 
often combined with callous ulcers, and their appearance 
then partakes of the characteristics of both. They are 
easily cured, hut very liable to return, unless suitable pre- 
cautions be taken. Compression is a very necessary and ef- 
fectual part of the treatment : it promotes the absorption of 
lymph, relieves the skin from it* tension, and promotes the 
sinking and approximation of the edges of the ulcer; while, 
at the same time, it disposes the dilated veins to contract. 
Thus the ulcer is rendered simple, and its cure easy. The 
ulcer is to be covered with dry lint, and its edges with strips 
of linen spread over with cerate. Compression is then to be 
made by a roller, or laced stocking : the former, however, 
does not act equally on every part ; and the latter, especially 
if made of strong linen, is preferable. It is necessary to 
keep the limb at rest, until the cicatrization is complete. 
The laced stocking must be worn for some time afterwards. 

This treatment is always successful in simple varicose 
ulcers ; but if the sore be callous or inflamed, it would be 
injurious, unless it were preceded by the use of relaxing 
applications. 

Section VI. Of Fungous Ulcers. 

This term is applied to ulcers kept up by the atony and 
bloated state of the granulations which cover it. They rise 
above the surface of the wound, sometimes forming a tu- 
mour, which is connected only by a pedicle, and prevents the 
ulcer from healing. The want of vital action in the vessels, 
is another obstacle to its cicatrization. 

There are three causes of this state of ulcers. 1st. The 
abuse of unctuous applications. 2d. A general debility. 

4* 
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3d. Caries, or mortification of a tendon or aponeurosis, cor 
responding to the ulcer. 

AVhen the first of these causes has produced the evil, we 
should excite a slight degree of inflammation in the part by 
the use of lime water and similar applications. If these 
means he insufficient, wc may sprinkle on it burnt alum, or 
touch it with the nitrate of silver. If there be a fungous 
tumour hanging by a pedicle, it is best to cut it-off*. Faure 
recommends applying a red hot iron, or burning coal, near 
to the ulcer. This may be a useful remedy. 

But if the fungous state of the ulcer arise from a weak 
lymphatic constitution, it is necessary, at the same time, to 
employ tonics, and other appropriate remedies. 

"We shall hereafter speak of the third class of fungous 
ulcers, which is connected with caries of a tendon or bone ; 
observing, however, that those tumours which are called hy- 
persarcoses, which are exquisitely sensible and large, and 
which commonly appear in cancerous constitutions, are in- 
jured by irritating applications. 

Section VII. Of Verminous Ulcers. 

This term has been improperly applied to ulcers in which 
insects are generated. This arises altogether from the use of 
unclean dressings : of course, the irritation which the ani- 
mals excite, prevents the wound from healing. The animals 
are easily destroyed by mercurial ointment 5 afterwards, 
attention to cleanliness alone is necessary. 



ARTICLE III. 

Of Ulcers continued Vy an internal Cause. 

Section I. Of Venereal Ulcers. 

4 

These are of two kinds : the first arises immediately on 
the part to which the virus is applied ; the second is consti- 
tutional, and appears on some other part : hence they are 
respectively termed, primary and secondary. 

The former, which are termed chancres, may appear on 
any part where the cutis is thin enough to permit the ab- 
sorption of the virus : the glans penis, the prepuce, the 
inner side of the labia, the nymphse, the commencement of 
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vue vagina, the nipples, (he margin of the anus, the lips, 
the inside of the month, the tongue, the velum pendulum 
palati, and the entrance of the nasal fossse, are frequently 
affected with primary venereal ulcers. The eanal of the 
urethra is ?ery seldom the seat of chancres : we have, how- 
ever, witnessed one very singular instance of this kind. The 
canal was ulcerated to a great extent, so as to produce a 
kind of hypospadias. This rendered the person extremely 
susceptible of the contagion. Although all the vagina and 
the os uteri are often exposed to the contact of the virus, 
chancres on these parts are very rare. The matter of go- 
norrhoea often produces chancres ; but, applied to the con- 
junctiva, it causes only an increased morbid secretion. Are 
not particular vital properties of a part essential to the pro- 
duction of chancres ? These sores rarely appear on the skin, 
unless it have been previously excoriated. 

A few days after the application of the poison, generally 
from four to ten. sometimes later, a severe itching is felt in 
the infected part, which is quickly followed by swelling : a 
little tumour is formed, covered with phlyctsense ; they open, 
and discover an nicer, which enlarges. When it has attained 
a certain size, the lymphatic glands, which receive the ab- 
sorbents of the part, geuerally become painful, swollen, and 
inflamed — sometimes even they suppurate, and become the 
seat of a new venereal symptom. 

The situation of the chancre, and other circumstances, 
distinguish it from any other sore. Its surface is always 
greyish ; the edges are red, and surrounded by a small in- 
flammatory areola, but thev are not swollen or turned back; 
on the contrary, they are perpendicular to the surface of the 
part, and arc usually irregular. 

Caustics and incision were formerly employed in the cure 
of chancre, under an idea of its being a local disease ; but ex- 
perience has shown that we do not thus prevent the consti- 
tutional affection. J. L. Petit followed this practice, and 
witnessed this result. It is true, that slight cauterization 
quickly heals the chancre, but other symptoms soon appear: 
hence cauterization is allowable only when the chancre is 
situated in a part where its progress would be dangerous, 
and the internal treatment must, at the same time, be ri- 
gorously pursued. In all other cases, we should cover the 
chancre with a relaxing ointment, and wash it with an emol- 
lient lotion : afterwards, we may use some slight detergent. 
The internal treatment must be continued some time after 
"he chancre is healed. Sometimes, after all these precau 



36* £oyer>s Surgery. 

tions, a hardness remains in the seat of Hie sore : this must 
be destroyed by exciting inflammation, or, if necessary, sup- 
puration ; otherwise it may break out again, and constitu- 
tional symptoms may even appear. 

As to the general treatment, we may employ mercurial 
frietions, or corrosive sublimate. In the first case, we should 
direct at first a drachm, or a drachm and a half, of strong 
mercurial ointment every three days, until we have used 
four or five ounces, taking care to avoid salivation. If we 
employ the sublimate, we should dissolve eight grains in a 
pound of distilled water, and give a table-spoonful every 
morning, in a cup of milk and water. The whole quantity 
of the remedy employed should be from twenty-five to thirty 
grains. Experience demonstrates that this method, which 
is the most simple, cheap, and expeditious, but it is also 
the least certain. 

Secondary venereal ulcers appear in a longer or shorter 
time after the infection, if the treatment have been incom- 
plete. These ulcers appear on the parts where the skin is 
near to a hone, as on the tibia, the cranium, the sternum, 
and clavicle ; sometimes also at the junction of the lips, be- 
tween the toes, on the margin of the anus ; and in each of 
these parts they have a particular character, of which we 
shall speak hereafter. They also appear in the mouth, in 
the velum pendulum palati, and schneiderian membrane. 

Secondary venereal ulcers are generally superficial, and 
confined to the integuments. In this case, they commence 
by a hard indolent tubercle in the substance of the skin : it 
slightly inflames, and becomes covered with phlyctsenae, 
which open, and discover an ulcer. Sometimes the virus 
exercises its action on the subcutaneous cellular tissue, the 
periosteum, and the bones themselves, and mortifies all 
these parts at once. The disease then begins with a severe 
pain, accompanied with a small doughy tumour adhering to 
the bone ; the skin inflames, several small ulcers form, and 
lead to a common cavity in the thickness of the tumour; 
the ulcers unite, an eschar separates, and the bone is left 
bare. 

The bottom of these ulcers is generally very irregular, 
pale, or livid ; their edges are perpendicular to the skin, 
and ragged. But these characteristics are not always vevy 
strongly marked ; nor do other circumstances clear up our 
doubts ; for ulcers appear after a treatment apparently ra- 
dical. Under these circumstances, if we apply to the ulcer 
■weak mercurial ointment, provided it be really venereal, it 
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will soon change its colour, become red, its granulations 
firm and healthy, its pus laudable, and its edges thin ; in 
fine, the uleer soon heals. 

In 1791, we removed a testicle from a cabinet-maker in 
the Fauxbourg St. Antoine, in consequence of scirrhus 
caused by a slight contusion. Tbe man got well. Soon 
after, the other testis was removed for a similar cause, and 
with the like result. Tumours next appeared on several 
parts of the body ; those which formed near a bone, were 
followed by necrosis. Tbe cranium, the clavicles, the acro- 
mion process of the scapula, and the sternum, were severally 
affected. In some parts, the bones were detached, and the 
ulcers healed ; in otbers, exfoliation did not take place, and 
the ulcerations became stationary, even when there was no 
necrosis. Suspicion of their venereal origin was excited, 
though there was no decided characteristic of that disease. 
The patient denied having ever bad syphilis, and we sup- 
posed the case cancerous. We had him brought to the hos- 
pital, and very strictly examined him. He confessed that, in 
his youth, he had lived with a woman of suspicious charac- 
ter, which induced us to dress the ulcers with mercurial 
ointment. Under this treatment they improved ; the ne- 
crosed portions that remained behind soon separated, the 
ulcers healed, and the poor fellow recovered. 

When, by the method we have advised, we discover tho 
venereal nature of the disease, it will be proper to give mer- 
cury in a different form from that in which the patient has 
before taken it. 

Section II. Of Scrofulous Ulcers. 

This kind of ulcers is very common in children, and vcry 
difficult to cure. We shall not here treat of the general 
disease. 

Scrofulous ulcers may appear on any part of the body; 
but they commonly affect the lymphatic glands, and the 
joints. 

Scrofula sometimes affects the skin, and causes a super- 
ficial ulceration, which furnishes a small quantity of pus, 
that dries, and forms a crust, sometimes surrounded by an 
areola of inflammation. The skin, in this case, is deeply 
diseased ; and if cicatrization take place spontaneously, or by 
art, the scar is irregular and deformed, like that of a deep 
burn, and one or more bunds extend across it. Sometimes 
scrofula acts upon the subcutaneous cellular tissue, and pro- 
duces a cold abscess, the opening of which, although tardy, 
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occasions an ulcer : the skin is then thin ami detached, un- 
less the abscess be opened in season. The lymphatic glands, 
especially those of Hie neck, inflame, ami suppurate ; their 
tissue is destroyed, and the opening of the abscess forms an 
ulcer. Lastly, scrofula produces caries, especially of the 
short bones, and Hie articular surfaces of the long bones, 
whence iistulous ulcers result. 

A scrofulous ulcer may be known from any other, by its 
occurring in persons of a fine and delicate skin, and lively 
complexion ; in whom the cellular tissue is lax, and the 
flesh soft ; of small stature, or tall and thin ; in whom the 
knee, and joints of the hands and feet, are enlarged, the alai 
of the nose swollen and shining, the lower jaw large, and 
the teeth diseased. To these circumstances we may add the 
slow chronic character of the ulcer, the paleness and bloated 
appearance of its granulations, the thinness of its edges, and 
the serous and caseous nature of the pus. 

Scrofulous ulcers often get well at the age of puberty. 
At this period we frequently see the swelling of the glands 
subside, exfoliation take place, caries change to necrosis, 
and cicatrization follow. But, except at this salutary crisis, 
no spontaneous cure can be reasonably expected ; we have 
nothing to hope but from the most assiduous employment of 
a proper regimen and internal remedies, seconded by local 
applications. 

In the treatment of scrofulous ulcers, we should, if pos- 
sible, place the patient in an elevated, pure, dry, and rather 
warm situation : his clothing must be dry, and comfortable. 
The patient must take moderate exercise, and be amused. 
His diet must be chiefly animal, rich, and easy of digestion; 
with sweet, bitter, and aromatic vegetables : but unferment- 
ed farinaceous food, and milk, are improper. Old wine and 
brandy are useful. 

Bitter medicines, tonics, antiscorbutics, mercurials, cha- 
fybeates, and occasional purgatives, are proper. Of late, 
the muriate of barytes has acquired a high character for 
the cure of scrofula ; but it is a very active medicine, 
and requires great caution in its use. It seems, indeed, to 
have lost part of its reputation ; so has the extract of hem- 
lock, boasted of by Storck. Dry aromatic frictions, cold 
bathing, especially in the sea, and the action of heat, are 
very useful. 

The local treatment would be inefficacious without the 
above-named remedies. When the ulcer is superficial, like 
a simple excoriation, and a crust is formed, the application 
of cerate will generally cause it to separate, if there be an 
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inflamed circle around it ; in other cases, it is better not to 
remove it. If, however, after the general health is re- 
established, the ulcer remain uneurcd, it is necessary to 
destroy it by caustics. After (his it soon heals. 

If a scrofulous ulcer succeed to a cold abscess in a lym- 
phatic gland, the swelling which remains may be discussed 
by plasters, alkaline and hydro-sulphureous baths. In (his 
ease, the skin is generally thin, and requires to be cut 
away. 

The fungous granulations of scrofulous ulcers are often 
diminished by internal remedies. It is proper, however, to 
touch them occasionally with the nitrate of silver ; but w» 
must be careful not to use the caustic too freely, lest we de- 
stroy so much cellular tissue as to cause a very deformed 
cicatrix. 

If a scrofulous ulcer be connected with a carious bone, 
all we can do is to wait the completion of the process of ex- 
foliation, and keep open the fistulous orifices. If, however, 
the local disease be so severe that the patient becomes 
hectic, and siuks, we must no longer delay amputation, pro- 
vided there be no other serious local affection ; for, if there 
were, an operation would only accelerate the death of the 
patient. 

Section III. Of Herpetic Ulcers. 

These appear generally, on healthy skin ; but sometimes 
the herpetic virus affects ulcers, which suddenly become 
stationary, after having promised a speedy cure. 

This disease is sometimes hereditary, and sometimes ac- 
quired. Numerous causes may produce it ; the venereal 
disease and scrofula sometimes assume its garb. A de- 
rangement of the digestive functions, especially of those of 
the liver; the suppression or diminution of perspiration ; 
the long-continued use of acrid, salt, or spiced aliments, 
and living in a hot climate, are among its most frequent 
causes. 

The effects which it produces on the cutaneous tissue are 
various, and these varieties may be considered as so many 
successive degrees. 

Sometimes there is only a slight affection of the rete mu- 
sjosum, that produces a mortification of the cutis, which he- 
comes yellow, and falls off in small scales, or in powder ; 
whence this kind of the disease has been culled farinaceous 
herpes. It is always circumscribed, aud oi' a pretty regular 
circular form. 
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There is another species of herpes, in which, within a 
circumscribed pair of the skin, small pimples appear, from 
which an ichorous acrid matter oozes out, thai dries, and 
forms crusts. The pimples are surrounded by areola? of 
inflammation, which run into each other ; the crusts in like 
manner unite, and the whole surface is covered with a con- 
tinuous inflammation and crust. Occasionally, instead of 
small pimples, we see superficial chaps, attended with the 
same phenomena. In both varieties, the skin is thicker and 
harder than in its natural state. 

In a third species, the pustules are much more extensive, 
the ulceration is deeper, and spreads so far as to affect 
the whole surface, forming a sore, the bottom of which is 
unequal, and its edges ragged : the colour of the ulcer 
■varies, furnishes a thin, yellow, acrid matter, and is sur- 
rounded by a circle of inflammation. This has been called 
the knowing herpes, on account of the severe itching and 
stinging which attend it ; but the same thing occurs, in a 
lesser degree, in the other species. 

When an ulcer is affected with herpes, its edges become 
red. and covered with pimples, such as we have described ; 
the granulations at the same time become pale, large, in- 
distinct, and flabby ; the pus also becomes thin, serous, and 
acrid. 

Herpes, especially if of long standing, is difficult to cure. 
Hereditary herpes is very intractable. That which arises 
from a known accidental cause, from syphilis, or scrofula. 
is most easily cured. 

In slight and recent herpes, local applications alone will 
effect a cure ; but it is always prudent to give internal re- 
medies at the same time. 

If herpes be connected with scrofula or syphilis, we must 
direct a treatment suitable for these diseases ; if it arise 
from disorder of the digestive organs, we should employ' 
diluents. The juice of chicory, alkalies, bitters, sulphur, 
antimony, calomel, and the hydro-sulphureous mineral wa- 
ters, are employed with advantage ; at the same time, the 
patient must live upon white meats, fresh eggs, plain boiled 
fish, ripe fruits, and leguminous plants. A milk diet, if the 
stomach will bear it, is highly useful ; it has sometimes 
cured herpes that has resisted every other treatment. Mo- 
derate exercise, dry friction, and the use of flannel drawers 
and shirts, are very beneficial. 

Fatty substances, and baths, are very useful in allaying 
the itching; but, after an internal treatment, the sulphur 
or citrin ointment; lead or lime water, the phagedenic wash, 
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or a solution of sublimate, are most advantageous. Ambrose 
Parf covered, with a blister, the faee of a young lady, which 
was rendered so hideous by this disease, that she was for- 
bid to enter a church. Sometimes it may he even neces- 
sary to cauterize the whole affected surface. 

Section IV. Of Scorbutic Ulcers. 

These ulcers are one of the symptoms of scurvy. They 
are either exclusively the effect of the general disease, or 
have been produced by some other cause, and become sub- 
sequently affected by it. 

Scorbutic ulcers are characterized by the general symp- 
toms of scurvy. They appear on persons who have made 
long voyages, or who live in cold, damp, and marshy places, 
or in cellars ; who have suffered afflictions, or been badly 
nourished. The patients are languid, their limbs painful, 
covered with ecchymoses, and small red spots like flea- 
bites ; the eyes heavy, the face pale, the gums soft, brown, 
and bleeding on the slightest pressure, sometimes ulce- 
rated ; the teeth are black and loose, the breath fetid ; the 
ulcer itself is of a dark brown colour, fungous, and not 
painful, easily bleeding, and discharging a putrid or bloody 
sanies. But it often happens that the symptoms of scurvy 
are much more equivocal ; we should, therefore, examine if 
the patient have been exposed to any of the remote causes 
of the disease. 

In the treatment of these ulcers, the patient should be 
placed upon a diet of acid vegetables, and those which con- 
tain the most azote. If we allow animal food, it should be 
the white meat of young animals. Aromatics, generous 
wine, and spirituous liquors, are highly useful. The most 
useful internal remedies are acid and bitter drinks, beer, 
cider, lemonade, and especially bark. In a short time the 
disease will begin to moderate, the appearance of the ulcers 
will improve, the granulations will become hard, and the 
suppuration healthy. We should then employ tonic applica- 
tions, such as styrax, or a decoction of bark. We shall not 
here treat of cancerous ulcer, as we haye already said 
enough on that subject. 
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CHAPTER IX. 

Of Fistula. 

BY the term Jistula is meant a narrow ulcer, more or 
less deep, in the form of a canal, and continued by a 
local cause. 

We shall treat, 1st. Of fistulse which are continued by 
the thinness of the skin under which they pass ; 2d. Of 
those which are continued by a loss of cellular substance 
and the mobility of the parts ; 3d. Of those which are kept 
up by the presence of a foreign body ; 4th. Of those which 
are connected with caries of the bone, or the mortification 
of a cartilage, tendon, or aponeurosis ; 5th. Of those which 
are produced by the perforation of a reservoir, or excretory 
duct ; 6th. Of those which communicate with an internal 
cavity ; 7th. Of those that are attended with callosities. 



ARTICLE I. 

Of Cutaneous Fistulas. 

These differ in no way from cutaneous ulcers, except in 
their form, and in the situation of the opening. 

Fabricius Hildanus and Marvides are the only authors 
who have described this kind of fistula ; notwithstanding 
which, it is very common, especially where scrofula pre- 
vails. It is easily known by the brown colour of the skin 
over the fistula, and by examination with a probe. 

When the bottom is higher than the orifice, and the skin 
is not extremely thin, we may endeavour to excite adhesion 
by irritating injections, such as a weak solution of potash, or 
alkohol ; but this rarely succeeds. We must then divide or 
remove the thin skin along the course of the fistula : where 
the skin is extremely thin, it is always necessary to remove 
it. Thus we convert the fistula into an ulcer, which only 
requires to be touched with caustic. 
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ARTICLE II. 

Of Fistula continued by the want of Cellular Tissue and 
the Mobility of the Parts. 

An abscess that destroys the cellular tissue of parts which 
are plentifully supplied with it, and which are very loose and 
moveable, seldom fails to produce a fistula. This is especi- 
ally the case with abscesses in the axilla, and on the outside 
of the rectum. If the patient be very lean, the difficulty is 
increased, because the space which separates the parts, by 
the destruction of the cellular tissue, is greater. 

Perfect rest, and compression, when it is practicable, are 
naturally indicated in the treatment of these cases ; but the 
patient can seldom be cured until he becomes fat ; the in- 
crease of cellular tissue then brings into contact the sides of 
the fistula much more exactly than any process of art. We 
have seen a young man, who had, for a long time, a fistula 
in the axilla, consequent to a large abscess in that part : 
nothing succeeded in curing it, until he went to the country, 
and grew fat on the use of milk. Patients in hospitals, after 
the operation of lithotomy, often have urinary fistula;, which 
cannot be cured until they become strong and fleshy. 



ARTICLE III. 

Of Fistula kept up by the Presence of Foreign Bodies. 

These often arise from gun-shot wounds, or wounds from 
.glass, or other brittle bodies. Splinters of bone, needles, or 
nrinary calculi, may also produee fistula?. 

The extraction of the foreign body, if possible, is plainly 
indicated. If, however, we cannot remove it, we must ba 
content with irritating the part, and leaving the rest to 
nature. After some time it will be removed by the process 
of ulceratierh 
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ARTICLE IT. 

Of Fistuite continual by Caries. 

Caries of a bone produces inflammation and suppuration 
of the adjacent soft parts ; the abscess opens, and a fistula 
is formed. 

When a bone is threatened with caries, it becomes exces- 
sively painful. Soon afterwards a tumour forms, which 
adheres to the hone itself. It is of moderate size, soft, and 
painful : it contains purulent matter. When it opens, a fis- 
tula is formed. The matter is serous, fetid, and communi- 
cates a black stain to linen. The orifice of the fistula, and 
the parts about it, are brown. If we introduce a probe to 
the bone, we find it rough, soft, and easily penetrated by ihe 
instrument. If, however, a carious bone be deep seated, and 
the orifice of the fistula far from the seat of the disease, we 
can only form our diagnosis from the rational signs, which 
arc far from being certain. 

The fistula? which arise from diseased cartilages, arc t® 
be treated in the same manner as those which arise from 
caries, and which will be treated of under the head of caries 
itself. . 

When a fistula is kept up by the mortification of a tendon 
or aponeurosis, we must wait until nature separate the dead 
part. 



ARTICLE V. 

Of Fistulas continued by the Perforation of a Reservoir* 
or Excretory Duct. 

When a reservoir or excretory duct is perforated, the se- 
creted humour passes through the preternatural opening. 
We distinguish three kinds of this fistula: 1st. A simple so- 
lution of continuity by an external cause. 2d. A solution of 
continuity with loss of substance. 3d. A solution of conti- 
nuity with obliteration of the excretory duct. 4th. That 
which results from ulceration produced by an internal cause, 

1st. Nature makes continual efforts to unite divided parts ; 
the constant presence, however, of the secreted fluid, pre- 
sents this process. Notwithstanding this difficulty, the parts 
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frequently re-unite without the assistance of art, as we see 
in wounds of the bladder, the urethra, or an intestine; how- 
ever, it is generally necessary to draw off the fluid, and not 
suffer it to escape through the preternatural opening. But 
what shall we do when the canal is totally divided ? A cure 
rarely takes place, unless it be favoured by a very particu- 
lar disposition of the parts, as when a small intestine is di- 
vided. In other cases, as in the instance of the duct of the 
parotid gland, the wound remains fistulous. 

2d. Gangrene often produces perforation of reservoirs, or 
excretory ducts, with loss of substance. This is what hap- 
pens to the intestines, in strangulated hernia ; to the blad- 
der, from a tedious labour ; and to the urethra, from urinary 
infiltrations. These fistula; are very difficult of cure ; all 
that can be done is, to divert the fluid to some other chan- 
nel ; and, if the loss of substance have been very great, the 
cure is impossible, or even dangerous. Thus we can rarely 
cure urinary fistula;, and incontinence of urine, consequent 
to a tedious labour, wherein the pressure of the head of a 
child has produced mortification of the vagina, and fundus 
of the bladder, to a considerable extent. For the same rea- 
son, a stercoraceous fistula, and preternatural anus, are very 
intractable diseases. The cure is always followed by a con- 
siderable diminution of the diameter of the intestine ; the 
passage of the fseces is intercepted, either wholly or in part, 
and the intestine is exposed to rupture. 

3d. All excretory ducts have a tendency to become nar- 
row, by which the passage of the secreted fluid is retarded ; 
the part before the stricture becomes distended, and at 
length either ruptures or ulcerates. The passage of the, 
secreted humour into the cellular tissue forms an abscess 
and fistula. A spontaneous cure, in this case, can never take 
place. We must endeavour to remove the stricture ; but it is 
very liable to return ; and if the abscess have produced a 
loss of substance, it is commonly incurable. 

4th. Abscesses, followed by fistula, sometimes take place 
about excretory ducts, without any diminution of their dia- 
meter. In this case, the ulceration is produced by an inter- 
nal cause ; of course, the principal indication is to cure the 
internal disease. Scrofula often produces fistula lacryiualis- 
in children. 

The fundamental indication, in the treatment of fistula) 
arising from a perforation of an excretory duct, is to keep 
open the canal, and to draw off the secreted fluid from (lie 
preternatural passage. On Uiis principle, stylets, bougies, 
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and grooved a,nd clastic probes, are useful. But, if a radical 
cure be impossible, we must allow the secreted fluid to pass 
where it is least inconvenient. Thus we often form internal 
liiehrymal and salivary fistulse, preternatural anus, &c. 



ARTICLE VI. 

Of Fistula which communicate with an Internal Cavity. 

"Wounds of the frontal and maxillary sinuses are often 
followed by fistula, because these cavities contain an open 
space, and their sides cannot adhere to each other, so as to 
take the place of the lost substance. When the fistula is con- 
cealed, as in the case of the maxillary sinus, no inconveni- 
ence results : if, however, it be apparent, we must remedy 
the deformity by an obturator. 

The opening into the chest, in the operation of empyema, 
sometimes becomes fistulous, and is prevented from healing 
by the vitiated and diseased secretion of the pleura : the 
action of air increases the evil, and gives rise to hectie 
fever ; and, perhaps, by rendering the operation more inju- 
rious than useful, the cure of such a case is placed beyond 
the powers of art. Probably it would be useful to discharge 
the matter from time to time, taking^care to prevent, as 
much as possible, the access of air in the interims. 



ARTICLE VII. 

Of Callous Fistulas. 

The observations we have made on callous ulcers, are 
equally applicable to callous fistulas Any permanent cause 
of irritation may give to fistula this character, which is by 
no means an essential symptom, but only an occasional 
circumstance. The older surgeons were frequent witnesses 
of these cases, from the scrupulous manner in which they 
introduced, into every sore, their tents and pledgets, which 
constantly excited such irritation as to produce a callous 
state of the parts : hence their views of this subject were 
erroneous. After the parts have remained callous for some 
time, it is necessary to cut them away. Thus we form new 
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surfaces, and produce the necessary degree of inflammation 
for re-union. It is, moreover, necessary sometimes to cau- 
terize the course of the fistula, especially in cases of long 
standing, and in which the mouth of the fistula has become 
covered with a cicatrix. When the eschar separates, the 
parts are in a favourable situation for healing. 

More extended details would be displaced in an article in 
which diseases are considered only in a general manner. 
We shall consider this subject more particularly in treating 
of diseases in the order of their anatomical situation. 



TRANSLATOR'S NOTES TO VOLUME I 



NOTE A, p. 2. 

IT does not appear certain that the insulation of the flexor tendon of a 
ringer affected with whitlow is a positive proof of its want of suscepti- 
bility to inflame. Many analogous instances appear in other parts of the 
body, from which no similar conclusion can be drawn : thus the femoral 
artery is often seen running through a psoas abscess, and as completely 
insulated as the tendon in the case cited. A sloughing bubo, an infiltra- 
tion of urine into the cellular tissue, and, still more frequently, chimney 
sweepers' cancer, often remove every vestige of the scrotum, while the 
testicles remain entirely unaffected : inflammation of the conjunctiva 
never reaches the dermoid parts about the eye ; the inflammation of a 
blister to the chest, never extends to the pleura, or lungs ; nor does an 
issue near a joint, communicate disease to the articular cartilages, op 
bones. All these cases, and many more might be adduced, and that 
which Baron Boyer has cited, appear to be more properly referable to 
a law of the animal economy, by which it is impossible, under most cir- 
cumstances, for inflammatory action to pass from one part to another, 
contiguous to it, and of different structure. 

On the other hand, disease is very readily communicated over a large 
surface, or extent of parts of similar organization. We have numerous 
examples of this, in affections of the internal surface of the bladder from 
jonorrhoea ; in the action of suppositories, which increase the secretion 
of the whole intestinal canal; in the extensive inflammation of the 
bowels, from strangulation of a small portion of gut ; in the erysipela- 
tous affection of the face, that often arises from a wound of the scalp, 

&c- 

The reader will judge for himself how far this view of the subject 
leaves the author's doctrine unsupported. It is not our intention to 
digress into theoretical speculation ; at the same time, we cannot avoid 
remarking, that the argument of the succeeding paragraphs appears 
equally specious. Is it not easy to perceive that the destruction, by 
gangrene, of the cellular tissue of tendons, " which insinuates itself into 
the interval of the fasciculi," must necessarily involve the tendon itsei? 
in the general destruction, and that exfoliation must okoh I 

48 
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NOTE B, p. 51 

From this masterly chapter on abscesses, we, who are accustome< 
derive all medical knowledge from Great-Britain, may receive two im 
portant pieces of information. 

That onanism, a vice happily rare in this country, though perhaps less 
so than is generally believed, is a very common cause of psoas abscess, 
appears not to be stated by any English writer ; and, so far as my obser- 
vation extends, the fact is entirely overlooked, both by British and 
American surgeons. From an observation of the pernicious effects of 
this unnatural vice, more extensive, I hope, than can ever be made in 
this country, I am fully convinced of the entire justice of our author' 
remarks on this subject. 

From the air of candour which appears in this chapter, and indeed in 
every other part of Baron Boyer's writings, we cannot hesitate to believe 
that he was the inventor of the method of treating abscesses in the man- 
ner here recommended ; and which is, in every respect, similar, except, 
perhaps, in its greater degree of refinement, to that first proposed in 
Great- Britain, by that truly scientific surgeon, Mr. John Abernethy, and 
of which the latter gentleman is commonly believed to be the first dis- 
coverer Our author does not mention the period at which he at first 
adopted the practice in question ; it appears probable, however, from 
the date of the cases cited, that it wa3 at least before the commencement 
of the present century. So far as my information extends, Mr. Aberne- 
ihy's proposals for the same treatment were first made at a subsequent 
period. It cannot be doubted, however, that lie was truly a discoverer 
-of this great improvement. 

It is certainly painful to reflect upon facts of this nature, in which we 
aee so strongly exemplified the unhappy influence of national animosities, 
in restricting the progress of science : at the same time, it must be plea- 
sant to every American to reflect upon the impartiality and candour 
with which our profession, in this country, receives and adopts the sug- 
gestions and improvements of other nations. 

The fact, of this method of treating abscesses having been discovered 
and well received in the two countries, independent of each other, is an- 
other strong proof of its utility, 

We are not prepared to speak as to the utility of applying cupping, 
glasses, in order to prevent the possibility of the entrance of air through 
the puncture, nor could we do it, without being led into a prolix discus- 
sion of the much contested question, Whether air exert a noxious in- 
fluence on suppurating surfaces, and especially if it be productive of 
those constitutional symptoms, and the ill-conditioned nature of the dir 
charge, which follow the opening of an absce33 which is not immediately 
healed ? The application of a cupping-glass in the manner recommended, 
is, however, at least an innocent, if sot st useful purt of 
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NOTE C, p. 56. 

X am indebted to Dr. Hallock for tlie following account of a remark- 
able case of psoas abscess, which occurred in the person of his relative, 
Dr. Sowle, aged twenty years. 

In the winter of 1811-12, he had a severe illness from the measles, and 
a violent attack of pneumonic inflammation which followed it, and from 
which he only partially recovered. During the affection of his chest, he 
took nearly two drachms of calomel in alterative doses. He remained 
feeble and emaciated, and had symptoms of chronic rheumatism in the 
right hipi his right ancle also swelled, and continued extremely painful 
and tender to the touch; his bowels were extremely irritable, especially 
when he took mercury ; he had symptoms also of inflammation of the 
bladder, and a frequent discharge of muco-purulent matter. 

In the fall of 1814, in attempting to get into a carriage, he was sen- 
sible of straining the psoas muscle and right hip. Considerable pain and 
-soreness followed, which were soon changed to a dull uneasy sensation in 
the lumbar region and right hip, with an inclination to draw the right 
knee towards the body, and to sit with the right leg across the other. 
These symptoms he considered rheumatic. 

In February, 1815, he discovered a small tumour on the right thigh, 
under Poupart's ligament, which he mistook for femoral hernia. The 
tumour rapidly increased in size, and in a ftw weeks, when I was 
called to see Dr. S. in consultation with Drs. Cock and Mott, it had ac- 
quired the size of a twenty-four pound ball, and had descended more 
than half way down the thigh. 

Dr. S. was advised to have the tumour opened, after the manner recom- 
mended by Mr. Abernethy. This, however, was defered until the patient 
would go into the country. At the end of three weeks the tumour was 
punctured ; twelve quarts of a whey-like fluid, with small flocculi, were 
discharged in about eight days. 

The opening remained fistulous, and the constitutional symptoms be- 
came severe. A new orifice formed at the most prominent point of the 
abscess. 

After some weeks, matter began to be discharged per uretkram. More 
than two quarts were evacuated in this way. The sores appeared to be 
healing, and the constitutional symptoms diminished, so as to give hopes 
of recovery ; but a new collection appeared in the left groin, and the 
patient sunk under the profuse discharge which ensued, three months 
from the first appearance of the tumour under the right Poupart's liga- 
ment. 

A case occurred some time ago in this city, in which a favourable tfil 
-nination followed the discharge of pus by the urethra 
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NOTE D, p. 97. 

The possibility of re-uniting a part entirely separated from the body, 
lias been the subject of much discussion ; Professor llicherand seems 
even to doubt that any actual re -union took place in any of the experi- 
ments of Mr. Hunter, or those which Hunter copied from Duhamel. He 
considers that the adhesion of the cock's testicle to the abdomen of a 
hen, is by no means decisive ;* " they are," says he, " foreign bodies, 
which irritate the peritonaeum, cause an exudation of lymph, and pro- 

* ' Hnnter, et plusieurs autres apres lui, ont experimente que les testicules d'un 
coq, mis dans le ventre d'une poule, s'attachent a la surface des visceres, et eon- 
tractent des adherence* avec quelqu'un d'entr'eux. Ce fait ne prouve nuUement 
la possibility de reunir une partie entierement separee du tout Les testicules in 
troduits dans la cavite ahdominale, sont de veritables corps etrangers dont la pre- 
sence irrite le peritoine : de cette irritation mecanique nait une inflammation suivie 
d'une exsudation lymphatique qui les unit faiblement. L'organe seminal, quoiqne 
renferme dans un etre vivant, qimique rechauffe par la chaleur vitale, n'en mem* 
pas moins prive dc sues ; il diminue, se fletrit, son interieur se decompose, et tombe 
a la longue dans une fonte putrMe qui peut devenir nuisible a l'animal, sujet d<- 
l'experience La transpl nutation d'one dent saine dans une alveole vide, n'est pas 
nn fait plus concltiant; elle n'j prend pas veritablement racine, comme le erbit It 
vulgaire, seulement elle s'y trouve mecaniquement retenue par 1'union des geitciveg 
qui en embrassent le collet, et par le resserrement de I'alveole qui se moule sur le 
corps introduit. L'adherence de 1'ceuf bumain a un point <|iielconque du peritoine, 
dans le cas de conception extra-uterine abdominale, ne fournit pas d'argument plus 
decisif. Vivifie par l'acte de la feeondation, cet ovule fournit son contingent de 
vitalite, et lorsque sa presence a irrite un point du peritoine et pioduit dans cet 
endroit le developpement du reseau vasculaire, il se fait egalement en lui un travail, 
propre a etflblir l'adherence. 

' J'A tente de resoudre, par la voie experimentale, le probleme qui nous oc- 
cupe, et des essais reiteres n'ont pu me conduire a cette solution. Je coupai le bout 
du ncz a un chien, et je le rappliquai aussitot a la surface saignante ; quatre points 
de suture l'y fixerent; il fut impossible d'y joindre le secours des bandages et des 
emplatres agglutinatifs ; l'animal se debarrassoit bientot de cet appareil incommode : 
le sang coula d'abord en nbondance, parce que plusieurs vaisseaux assez conside- 
rables^ et qui se trouvent dans Indorsement des cartilages, furent coupes. Cepen- 
dant l'hemorragie cessa apres la reunion ; le boutdu museau gonfla, et par le moyen 
de cette tumefaction, la portion rappliquee se trouvoit etroitement collee a la sur- 
face dont elle avoit ete separee ; le chien netoyoit la plaie avec sa langue. Au qua- 
trieme jour, la portion detachee dans laquelle il ne s'etoit fait aucun travail, offrit 
des indices de mortification ; on coupa les ligatures, et la plaie, avec perte de subs- 
tance, g'jerit en quelques jours, continuellement lechee par l'animal qui en operait 
ainsi la detersion. 

' Tout le monde connoit Texperience dans laquelle on coupe l'ergot d'un coq 
pour le transplanter sur sa tete ; cette partie cornee adhere bientot au crane, 
lorsqu'on l'entt • n quelque maniere, en faisant une petite plaie a la surface de cetle 
boite osseuse. Si la possibilite de la reunion existe dans les cas ou une partie est. 
entierement separee du corps, elle doit surtout s'offrir dans les organes dont la 
structure est la plus simple, cest-a-dire, dont la substance plus homogene se com- 
pose de la reunion d'un inoins grand nonibre de tissus simples. Les parties fibro- 
cartilagineusrs de l'oreille, du lobe du nez et de ses ailes, ressemblent aux vegetaux 
par 1 simplicite de leur organisation, comme par le peu de developpement de [eurs 
proi'i-ietes vitales. La putrefaction s'empare plus lentenient dc ces organes, que 
moi's de sues abreuvent, tandis qu'elle altere et decompose les autres, avant que la 
nature ait pu travailler efficacement a leur reunion. Ainsi done, l'observation de 
Gfirengeot, quoique l'on puisse raisormablement douter de son authenticite, l'ex- 
eiiiple de l'ergot du coq qui se nourrit et croit sur la tete de ce \olatile, comme 
les ^refFs des vegetaux, avec lesquels les parties cartilagineuses et epidernioiques 
du corps des animaux ont une grande analogie sous le rapport de la nutrition, auto- 
jisent a tenter la reunion d'un organe <le cette espece, lorsqu'il est totaleme it 
separe.' — jVotographie (Jiiirurgicui?, par Jticherand, 3c Edit. Turn. J. t> 
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duce a feeble union of the parts ; but the foreign body at length wastes, 
becomes decomposed, and fulls into a putrid solution, injurious to the 
animal upon which the experiment has been made." But this is not a 
just account of Mr. Hunter's experiment ; for, in two instances, the spe- 
cimens of which I have seen in the museum of the Royal College of 
Surgeons of London, the testes had not, by any means, become decom- 
posed, and there were evident proofs of their vascularity and vitality. 

M. Richerand regards the transplantation of teeth as a fact not more 
conclusive than the adhesion of the testes. " It is," says he, " simply 
retained mechanically, by the growth of the gums and the contraction 
of the socket;" in a manner similar, we presume, to that in which a 
stone is often enveloped in the trunk of a tree. It cannot be doubted 
that this obtains in many, even the majority of instances; but one well 
attested fact to the contrary, overthrows this doctrine. It is well known 
that teeth, after having been transplanted, do sometimes become the seat 
of pain, and undergo such morbid changes, as evidently show that the 
functions of circulation and absorption are restored to them. 

Mr. Astley Cooper has a specimen, in which vascular union had taken 
dace between the comb of a cock and the membrane of a tooth. The 
membrane lining the cavity of the latter, is filled with injection received 
from the vessels of the cock. 

The wonderful stories of Taliacotius and Garengeot have been often 
ridiculed by modern surgeons ; but many instances have recently oc- 
curred, which leave not the least possibility of doubt that parts, entirely 
detached from the human body, do occasionally re-unite, even under 
circumstances which would seem not altogether favourable to the pro- 
cess of adhesion. 

In the Edinburgh Medical and Surgical Journal for Octaber, 1814, 
we find the following interesting Paper from Mr. Balfour. 

Mr. B. after remarking that, in most cases where parts have been 
almost entirely detached from the living body, especially in the operation 
of Taliacotius, they receive very little support from the small remaining 
medium of connexion, gives the following cases, and the affidavits in 
support of them. 

♦ CASE I. 
' About eleven years ago, Mr. Gordon, surgeon, now, I believe, in 
India, after having conversed with me for some time one day, in my shop, 
upon going out, shut the door smartly after him, without perceiving any 
body near it. Unfortunately, one of my sons, a boy of about four years 
and a half, diverting himself on the outside, had one of his hands in the 
groove of the hinge side of the door. I was shocked with a wild scream 
that I heard upon the door being shut ; and still more so, when Mr. Cor 
don came in, carrying the boy in his hands, stretched, from agony, as 
upon a rack. The points of three of his fingers were completely sepa- 
rated, with the exception of a slight attachment of skin, which barely 
suspended the parts. The points hung at right angles when the fingers 
were extended. The point of the index was cut off at the middle of tin 
nail, the fore-finger a little above the nail, and the ring-finger at the root 
of the nail. The wounded surfaces were necessarily much bruised, but 
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the fingers were, nevertheless, cut so perpendicularly, that, unless I had 
seen it, I could not have believed a door could have done it. With the 
assistance of Mr. Gordon, the innocent cause of the accident, I instantly 
replaced tlie parts, with but little hopes, I confess, owing to the degree 
of contusion of the wounded surfaces, of re-union taking place. But I 
was so shocked at the idea of the boy's hand being mutilated for life, 
that I hesitated not a moment to put the powers of nature to the test. 
On the sixth day after the accident I removed the bandages, when I 
found adhesion had taken place, to the unspeakable joy of Mr. Gordon, 
the boy, and myself. The skin and nails came off all the three fingers, 
but were afterwards renewed ; and the cure was so complete, that a 
narrow inspection was necessary to discover any difference between the 
fingers of the one hand and those of the other. There was, indeed, no 
difference to be perceived, but a slight scar on the left side of the ring- 
finger, at the root of the nail. This case I certainly would have pub- 
lished at the time it occurred, but on Mr. Gordon's account, who, though 
not the smallest blame was attributable to him, suffered more anxiety 
and distress of mind than I did myself, and never liked to hear the sub- 
ject mentioned. I trust he will now excuse me for mentioning him by 
name, having no other motive for so doing, than the establishment, be- 
yond the possibility of contradiction, of the truth and accuracy of the 
above statement. Mr. John Moffat, accountant of Excise, Mr. Alexander 
Milne, surgeon, now on board the Norge, 74, and my servants, were like- 
wise witnesses to the facts. The boy died of the scarlet fever, a year 
and a half after the accident ; and but for the following case occurring, 
which, to most, I am sensible, will appear much more interesting and 
decisive, that of my son would never have been recorded. 

* CASE II. 

* On the 10th day of June last, two men came into my shop, about 
eleven o'clock forenoon, one of whom, George Pcdie, a house-carpenter, 
had a handkerchief wrapped round his left hand, from which blood was 
dropping slowly. Upon uncovering the hand, I found one half of the 
index wanting. I asked him what had become of the amputated part ? 
He told me he had never looked after it, but believed it would be found 
where the accident happened. I immediately despatched Thomas Robert- 
son, the man that accompanied the patient, to search for and bring the 
piece. During his absence I examined the wound, and found that it be- 
gan near the upper end of the second phalanx, on the thumb side, and 
terminated about the third phalanx on the opposite side. The amputated 
piece, as measured by the patient himself, was an inch and a half long 
©n the thumb side, and an inch on the other. The wound was inflicted 
in the cleanest manner, by one stroke of a hatchet, and terminated in an 
acute point. 

' In about five minutes, as nearly as I can guess, Thomas Robertson, 
returned with the piece of finger, which was white and cold; and I re- 
marked to Dr. Reid, who was present, that it looked and felt like a bit 
of eandle. Without the loss of a moment, I poured a stream of cold 
water on both wounded surfaces, to wash away the blood from the one, 
and any dirt that might be adhering, from the other. I then applied.- 
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vrith. as much accuracy as possible, the wounded surfaces to each other, 
expressing a confident expectation that re-union would take place. 

• I endeavoured to inspire the patient with the same hopes, by de- 
tailing to him the success I had in my son's case, which, for the reasons 
already mentioned, was to me quite decisive of the question, "Whether 
or not parts entirely separated from the system would re-unite ? All this 
was heard by the patient with a very apparent distrust. But I could do 
no more than tell him, that, if re-union did not take place, no harm could 
ensue from the attempt ; and that, if it did, a great deformity would be 
prevented. I informed him, that unless pain or fetor, or both, should 
occur, I would not remove the bandages for a week at least; directed 
him to keep his forearm slung, and not to think of any kind of work. At 
last he entered so far into my views as to promise punctual obedience. 
He called on me next day, when he felt no particular uneasiness, but 
remarked, that the wound had not altogether given over bleeding. As- 
suring him that there was nothing in that, desired him to call on me 
every day; but did not see him again idl the 4th of July ! Concluding, 
from his absenting himself without assigning any reason, that he was one 
of those, too frequently to be met with in the lower ranks, who go from 
one medical man to another, just as their fancy strikes them, or as they 
happen to be advised by some of their foolish and ignorant neighbours, 
and whose ingratitude to any practitioner is in exact proportion to the 
good he does them, I suspected he had fallen into bad hands, and that I 
never would hear more of him. On the 2d of July, however, a gentleman 
called on me, and asked if I recollected a man who had got a finger struek 
eff, about three weeks, before, to have come through my hands ? 

« I told him I recollected perfectly well ; that I was filled with indig- 
nation at the fellow's unreasonable and ungrateful conduct; and that I 
was just about setting on foot a search after him, not having informed 
myself either of his name or place where he was employed, at the time 
he applied to me. The gentleman said he would save me the trouble, 
for he could give me an account of the man. 

' The accident happened on the 10th of June, and, on the 12th, the 
patient, under the influence of the ridicule of his acquaintances, for giving 
the least credit to my assurances that re-union would take place, applied 
to another practitioner. This gentleman, I am informed, on being told 
the object I had in view in replacing the piece of finger, represented the 
impropriety of any other person intermeddling with it. But, prepossessed 
with the belief that he carried about a piece of dead matter only, tied to 
the stump of his finger, the man insisted on having the bandages re- 
moved, which was done accordingly. Thus were nearly rendered abortive 
my attempts at the re-union of the parts, and the profession deprived of 
i fact, which, as demonstrating the wonderful powers of nature to repair 
injuries, is inferior in importance to none in the annals of the Healing 
Art. But, fortunately, nature had been too busy for even this early in- 
terference to defeat her purpose — Adhesion had taken place. 

5 In consequence of the information I got from the gentleman who 

...led on me on the 2d of July, I found out the patient on the 4th, when 

lion of the part? was complete. The finger, in fact, is the handsomest 



38ii Boijer's Surgery. 

the man has, and lias recovered both heat and sensation. In the progress 
of the cure the skin was changed, and, soon after the accident, the nail 
fell off; but I have not the smallest doubt that it will likewise be re- 
newed. 

' From the information obtained, not only from the patient himself, 
but from those present when the accident happened, I am satisfied that 
upwards of twenty minutes must have elapsed before the parts were re- 
placed. For the patient did not apply to me immediately upon receiving 
the injury; he waited on the spot till a great number of his fellow-work- 
men, separated in different apartim nts of a large building, came to see 
and condole with him on the occasion. The word immediately, in his 
affidavit, must therefore be understood as so qualified. 

' I have thought it proper to subjoin the affidavits of George Pedie, 
Thomas Robertson, and Dr. Reid, to the principal facts and circumstances 
of Pedie's case, that no doubt might remain of their truth and accuracy. 
For " it must be confessed that instances of re-union among parts which 
had been entirely separated, are very rare in the human body ; so rare, 
indeed, that most practitioners still treat with disbelief and ridicule the 
few instances which have been put upon record."* These affidavits are 
still more necessary to convince people who are not of the medical pro- 
fession, but to whom the knowledge and belief of such facts may be use- 
ful. Numbers of such having heard an imperfect account of Pedie's case, 
have called upon me to ascertain the truth ; but I have never yet met 
with one who expected me to confirm the facts, of the entire separation 
and complete re-union of the parts. 



" I, George Pedie, house-carpenter, declare, That, on the 10th day of 
June last, when at work in the Advocates' Library, I accidentally struck 
off the finger next the thumb of my left hand, at one stroke, with a 
hatchet : That, accompanied by Thomas Robertson, foreman of the work, 
I immediately went to Dr. Balfour, who, as soon as he saw what had hap* 
pened, asked where the bit of finger was that had been struck off ? That 
I said I did not know, but believed it would be found where the accident 
happened : That Dr. Balfour requested Thomas Robertson to go and 
bring it as quickly as possible : That Thomas Robertson went, and re- 
turned with it in about five minutes : That Dr. Balfour immediately 
washed both it and my bleeding finger with cold water, and replaced 
the piece that had been struck off, and bound it up : That Dr. Balfour 
$aid he expected it would adhere, because he had been successful in a 
similar case eleven years ago, having replaced three of one of his sons' 
fingers that had been cut off by accident, and which completely united : 
That I had no reason to go to any other than Dr. Balfour, but that 1 did 
not believe the part of my finger that had been cut off would re-unite, 
and that I was 1 mghed at by all my acquaintances for ever expecting 
that it would : That, when the dressings were first removed, which was 
«n the 12th of June, re-union of parts was found to have taken place. 

* Dr. Thomson's Lectures en Inflammation, page 239. 
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Vnd X declare, that the merit of the cure belongs exclusively to Dr. Bal- 
four. All which I declare to be truth. 

" (Signed) GEORGE PEDIE. 

DUNCAN COWAN, J. P. 

• Edinburgh, lS.'/t Juhj, 1814. 



" Edinburgh, 19th July, 1814. Compeared Thomas Robertson, men- 
tioned in the preceding declaration, who being examined, declares con- 
brna to the preceding witness in omnibus. And this is truth. 

" (Signed) THOMAS UOUERTSON. 

DUNCAN COWAN, J. P. 

" I, Peteii Reid, physician in Edinburgh, declare, that I was witness 
to the facts and conversation stated in the above declaration by George 
Pedie; that I have ibis day examined his finger, and find that complete 
re-union has taken place. 

" (Signed) PETER REID, M. D. 

DUNCxVN COWAN, J. P. 
" Stvorn before me, at Edinburgh, Juhj 26, 1814. 

' Prom the above details many questions naturally arise, any one of which 
I am far from pretending satisfactorily to answer. It is impossible, how- 
ever, to dismiss such a subject without hazarding some observations. 

« What, then, is the process which nature follows in re-establishing a 
connexion betwixt the animal system, and a part that has been entirely 
Separated from it ? It is agreed upon, as the result of observation, how- 
ever inexplicable the facts may be. that when two recently divided sur- 
faces, both of which are still connected with the system, arc applied to 
eacli other, with a view to immediate adhesion, or re-union by the first 
intention, a layer of gluten is first interposed between them. It is reason- 
able to suppose, that both surfaces contribute equally to the formation of 
•Ids layer, which, soon after, is seen to be penetrated with blood-vessels. 
These vessels, however, are not unconnected, in any stage of their exist- 
•nre, with the surfaces. They do not begin in the substance of the layer, 
^nd advance to the surfaces ; they begin at the surfaces, and advance to- 
wardfl each other ; or, more properly speaking, they are the blood-vessels 
which had been divided, now elongated, through the medium of the or- 
■•anizable fibrin, for the purpose of re-uniting the parts. Not so with parts 
•hat have been entirely separated from the system, and in which circula- 
ion has ceased altogether. The fibrin, in this case, must be effused from 
one surface only — that connected with the system. The vessels of tins 
«nly can be elongated ; and those of the separated part must be nearly 
oassive in the process of re-establishing circulation. The separau -d part 
must be considered in a state of suspended animation, still possessing 
excitability. When new blood comes in contact with the open mouths of 
is vessels, it is probable that it is absorbed by capillary attraction. This. 
riew blood, being the proper and natural stimulus to its own vessels, must 
-xcite the dormant vessels to action; and upon this action must depend 
»h^ ertmiexion that is i'ovvnrd between + Vro and th« res9»ls projected 
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from the living surface. Circulation between the surfaces being thus- 
established, must be gradually extended through the whole part that had 
been separated, by the vis a tergo, and the action of its own vessels. 

* Analogous to this is what happens to persons who are recovered from 
drowning. Though in them all the functions are suspended, the body is 
not dead j the principle of vitality still remains. It is, indeed, difficult 
absolutely to say when this principle is extinguished ; at least, nothing 
short of the formation of new combinations can warrant the conclusions 
Thus, though the body may have been a considerable time immersed in 
water, and is to all appearance dead, if the circulation of the blood can 
be restored, by the gradual application of heat, friction, and artificial 
respiration, it becomes reanimated, and is restored to the exercise of all 
its functions.* 

* Extract of a Letter from Mr. Bailey, of Thetford, Jan. 30, 1815. 
** I was lately called to an accident which happened to a labouring man 
at Croxton, a village near Thetford, who, in attending a chaff machine, 
worked by a horse, entangled his middle finger with the knives, by which 
the first phalanx was separated completely. He brought it to me, pale, 
and nearly cold. I was willing to try how far union might be effected, 
and, after cleansing the parts, I re-applied them accurately, and secured 
them by plasters and small pieces of cards, by way of splints. I desired 
the man to call in a week's time, fully expecting to find the end of the 
finger mortified ; but, to my astonishment, re-union had taken place ; 
pulsation was felt at the end of the finger, and its colour was healthy ; 
the end felt numb to him when he touched it ; the nail has come away, 
and I have pleasure in saying it is quite well, and requires no more at 
tendance." — London Med. and Phys. Journal, March, 1815. 

These cases prove what Professor Richerand and many others deny, 
viz. that re-union even of soft parts entirely separated from the body may- 
take place, and that putrefaction is by no means so rapidly induced as to 
prevent this process — and establish, beyond the possibility of doubt, the 
propriety of attempting re-union in all similar cases. 



NOTE E, p. 103. 



h or one of the most useful improvements in modern surgery, we are 
indebted to our countryman Mr. Baynton, now residing at Bristol, Eng- 
land. It was published in a small pamphlet, entitled, " A new Mode of 
curing old Ulcers of the Legs.** 

The following extract contains the most material parts of Mr. B.'s ob 
servations : — 

' The parts should be first cleared of the hair, sometimes found in 
considerable quantities upon the legs, by means of a razor, that none of 
the discharges, by being retained, may become acrid and inflame the. 
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u~kin, and that the dressings may be removed with ease at each time of 
their renewal; which, in some cases, where the discharges are very pro- 
fuse, and the ulcers very irritable, may perhaps be necessary twice in the 
twenty-four hours ; but which I have, in every instance, been only under 
the necessity of performing once in that space of time. 

' The plaster should be prepared by slowly melting, in an iron ladle, 
a sufficient quantity of litharge-plaster or diachylon, which, if too brittle 
when cold to adhere, may be rendered adhesive by melting half a drachm 
cf resin with every ounce of the plaster ; when melted, it should be stirred 
till it begins to cool, and then spread thinly upon slips of smooth porous 
calico, of a convenient length and breadth, by sweeping it quickly from 
the end held by the left hand of the person who spreads it to the other, 
held firmly by another person, with the common elastic spatula used by 
apothecaries ; the uneven edges must be taken off, and the pieces cut 
into slips about two inches in breadth, and of a length that will, after 
being passed round the limb, leave an end of about four or five inches. 
The middle of the piece so prepared, is to be applied to the sound part 
of the limb opposite to the inferior part of the ulcer, so that the lower 
edge of the plaster may be placed about an inch below the lower edge of 
the sore, and the ends drawn over the ulcer with as much gradual exten- 
sion as the patient can well bear ; other slips are to be secured in the 
same way, each above and in contact with the other, until the whole sur- 
face of the sore, and the limb, are completely covered at least one inch 
below, and two or three above, the diseased part. 

' The whole of the leg should then be equally defended with pieces of 
soft calico three or four times doubled, and a bandage of the same, about 
three inches in breadth and four or five yards in length, or rather as 
much as will be sufficient to support the limb from the toes to the knee, 
should be applied, as smoothly as can be possibly performed by the sur- 
geon, and with as much firmness as can be borne by the patient, being 
passed first round the leg at the ankle joint, then as many times round 
the foot as will cover and support every part of it except the toes, and 
afterwards up the limb till it reaches the knee ; observing that each turn 
of the bandage should have its lower edge so placed as to be about an 
inch above the lower edge of the fold next below. If the parts be much 
inflamed, or the discharges very profuse, they should be well moistened 
and kept cool with cold spring water, poured upon them as often as the 
heat may indicate to be necessary, or perhaps at least once every hour. 
The patient may take what exercise he pleases, and it will be always 
found, that an alleviation of his pain, and the promotion of his cure, will 
follow as its consequence ; though, under other modes of treating the 
disease, it aggravates the pain, and prevents the cure.' 

The success of this treatment, in the great majority of old callous 
sores, has been testified by every writer who has treated of this subject. 

Mr. Baynton dispenses with the application of the cold water in many 
instances, and I am disposed to believe it by no means an essential, or 
even a useful, part of the treatment, in most cases. 

But a much more important point, in which surgeons, who have had 
ample opportunities for observation, differ from Mr. Baynton. relate* 
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to the effect of exercise. Mr. B it will be seen, considers exercise as 
a means of promoting, rather than of retarding-, the cure. I have con- 
stantly witnessed bad effects when the patient went about, especially if 
he took long 1 walks. I do not mean to say that we ought, in every case, 
to confine patients with sore k-gs to the sitting or horizontal position, 
but F believe most men of experience will bear me out in advising that 
the limb should be kept elevated as much as possible, (except in very 
slight cases,) until the process of cicatrization is nearly completed. Mr. 
Home's observations on this subject, however, point out, in a very clear 
manner, the propriety of the patient's using exercise, when it is not found 
to prevent the sore from healing. 

* As the great object in the healing of an ulcer is to have the new 
flesh, by which it is filled up, as strong in its living powers as possible, 
that it may not afterwards break out again, every thing that can conduce 
to that end is deserving of attention. It is reasonable to conclude, that, 
in the growth of animal substances, as of vegetables, where there is a 
rapid increase, the parts growing are weaker than where it is slow ; and 
if the granulations, which are already growing beyond their strength, 
have this rapidity increased by partial removals, they must in reality be 
rendered weaker than they were before. If this reasoning be just, which 
there is reason to believe it is (since the observations on which it is 
founded are taken from practice), the treatment of granulations ought to 
be regarded in a point of view that has hitherto been little considered. 
Their growth ought to be kept back, in an early stage of their formation, 
by such resistance as they are just able to overcome ; which will, at the 
same time, retard their increase, and allow them to acquire strength by 
their own actions ; for new-formed parts in a living body are strengthened 
in proportion to the action they are obliged to exert. This, however, is 
confined within certain limits; for if the actions are increased beyond 
the real strength of the parts, the absorbents remove them altogether ; 
and an attempt is made to produce a new growth of granulations, strong 
enough to support the actions required of them. This they are some 
times unable to accomplish, and the ulcer remains nearly stationary, till 
the stimulating application is removed. 

' It is upon this principle that the pressure made by tight bandaging 
is found so useful in this kind of ulcer ; and it is from the same cause 
that those ulcers which heal while the patient is walking and using exer- 
cise, are less liable to break out again, than those which are healed undei 
the circumstances of rest and perfect quietness. 

* I have dwelt the longer upon the necessity of attending to the 
strengthening of granulations at their first formation, from finding that, 
after they are once formed, they do not appear capable of becoming 
stronger in the same degree, but give way under the slightest increase of 
motion in the parts, even after they have been allowed what might be 
considered a sufficient time to acquire strength, and the ulcer itself has 
been completely healed. We have daily proofs of this weakness of gra- 
nulations, in all the stages of their growth, in our public hospitals. When 
a patient is first received with an ulcer in a very disturbed state, from 
improper treatment, Without any distinct appearance of granulations, un» 
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der the application of a poultice, the surface will frequently become 
clean, and granulations will rise up in every part- these will increase, 
and appear to be strong- and health) (wlien superficially examined) while 
the patient remains in bed ; but as soon as he gets a little better, and 
walks about, the ulcer spreads ; the motion of the limb being greater 
than the granulations can support ; on which account they are absorbed, 
and taken back into the constitution. II the patient be kept in bed, the 
ulcer will heal, and he may leave the hospital perfectly well ; but as soon 
as he returns to his usual exercise, the granulations, too weak to Supporl 
themselves, give way, and the ulcer breaks out again, and becomes nearly 
ef the same size as at the first. 

' As this is one of the most common species of ulcer to which soldiers 
^re liable, it is of the utmost importance that military surgeons should be 
made acquainted with the cause why so many of them are so liable to 
break out again, that they may avoid this consequence, and, by their 
mode of treatment, enable their patients to return to their duty as soon 
as possible after the ulcer shall be healed. 

* L'lcers on the leg may be, in the first instance, of the truly healthy 
kind, but, from their size, the parts towards the centre may be so long 
kept from skinning, that the granulations may become weak ; and, when 
they have risen to the surface, may remain stationary, without showing 
any disposition to form skin. When this is the case, they generally, after 
a day or two, acquire a fresh growth, and become luxuriant. 

' In the treatment of such ulcers it is, therefore, proper to attend to 
this circumstance ; and whenever it is seen that the granulations, though 
eome to the proper height, do not form a thin semitransparent pellicle 
upon their surface, they are to be considered as weak parts, and treated 
accordingly. The simplest and best mode, where the constitution has no 
peculiarity which forbids it, is pressure : this may be made by a piece of 
thin lead over the dressings, and will be assisted by a tight bandage on 
the limb, which, by compressing the parts, makes the circulation through 
the veins less tardy than when the parts are left to themselves.' 

I have employed the thin calico which Mr. B. advises the plaster to he 
spread upon, but the plaster is apt to soak through it. New muslin, with 
a thick glaze, answers the purpose much better. 

Professor Thompson makes the following judicious remarks : — • In- 
stead of carrying them [the straps] completely round the limb, by which 
they often act like tight ligatures, or garters, it is, in most instances, 
sufficient to make them enclose only about two-thirds. When properly 
applied in this way, they act chiefly upon the cutaneous surface, and 
occasion no retardation to the general venous circulation in the limbs U. 
which they are applied. In practice, I have repeatedly found the straps, 
carried completely round the leg, injurious, but by no means so always, 
nor perhaps even in a plurality of cases. The straps also have, in some 
patients, a tendency to excite inflammation of the skin ; and, in this case v 
if continued, produce excoriation, and even small ulcers. This state is 
sometimes prevented by bathing the skin surrounding the ulcer, at the 
time of dressing, with sugar of lead water. When it occurs, the straps 
must be given up for a time, and the infhmvrntinn removed by pftuhice) 
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But it is not in old ulcers of the legs only that the adhesive strap 
useful. We have, perhaps, no external curative means in surgery, the 
emollient poultice not excepted, that is of more universal application in 
all cases of healthy suppurating wounds and sores. When supported by 
proper bandaging, these straps bring the edges of wounds and ulcers to- 
gether ; they repress, without irritation, the excessive growth of granu- 
lations ; they diminish serous and puriform discharges ; and they give a 
firm support to the parts to which they are immediately applied. 

' When the surface of the ulcer remains callous, we touch its raw 
surface every second or third day, at the time of dressing, with a bit of 
sulphate of copper, or wash it with a diluted solution of nitrate of silver. 
In the truly callous and indolent states of this ulcer, these applications 
often promote, in a very remarkable degree, the processes of granulation 
and cicatrization. Bandaging with the roller, which is begun from the 
points of the toes, is particularly necessary, and is sometimes useful, in 
that variety of callous ulcer which is accompanied with the enlargement, 
or, as it is termed, varicose state of the veins of the leg. Some of the 
ulcers, however, in this state, are found not to heal, be the mode of treat- 
ment adopted what it may, unless the varicose state be removed.' 
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Soon after the middle of the last century, some of the distinguished 
anembers of the Royal Academy of Surgery became sensible of the ill 
consequences resulting from the frequent and almost indiscriminate use 
of plasters and ointments. French surgery owes much to the labours of 
Du Quesnay, Faure, and Champeaux ; the last received the prize of the 
Academy for the best memoir on the abuse of these applications.* M. 
Faure first discovered the utility of radiated heat in the cure of ulcers. 
He advises that a heated iron, or burning coal, should be held, for a few 
minutes, as near the ulcer as the patient can bear, without extreme pain. 
The heat, he remarks, is very efficacious ; perspiration takes place from 
the circumference of the ulcer, its edges become softened, and suppura- 
tion quickly succeeds. The bottom and sides of the ulcer being thus 
drained, it soon becomes healthy, and cicatrizes after a few applications 
of this remedy .f 

The use of burning coals in this manner, is by no means uncommon in 
France at the present day ; in fact, the plan recommended by M. Faure 
is now pursued at the Hotel Dieu. My own experience of the effects of 
this remedy is very limited ; I have, however, known three cases of chro- 
nic ulcers, two of which were scrofulous, either entirely cured, or re- 
markably improved, by it. 

The heated body is alternately approximated to, and removed from, 
the ulcerated surface. If a severe heat be applied, more or less bleeding 

* Les Prix He rAcarlciviie Royale de Chinirgie, torn. iv. 

7 Les Memcires de l'Acad. Royale de Chirurg. Edit, in 8vo, torn. xv. y 
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will be the consequence. We all know the efficacy of warm poultices, 
embrocations, &c. Ought not this to teach us to regard radiated heat as 
a powerful remedy ? 

The more immediate object of this note is to insist very strongly upon 
the justice of the author's remarks, in regard to the bad effects of unctu- 
ous applications. The indiscriminate use of these substances produces 
many evils, a part of which only M. Boyer has here pointed out. There 
is much justness in the following remarks of M. Champeaux : — ' Fatty and 
unctuous applications readily become rancid, especially when applied to 
an inflamed part ; they irritate the nerves, close the pores, stop perspi- 
ration, and augment the heat and volume of the part, by the presence of 
a great quantity of fluids ; and thus they often lead to gangrene.'* M. 
C. cites a case from Juncker, of a woman who died two days after hec 
husband had applied butter to her face, which was inflamed. 

"Whence arises, let me ask, the necessity or the advantage of touching 
with caustic the granulations of almost every ulcer ? Every one is ready 
to answer, because they become pale, weak, and relaxed. Is this state 
natural to the granulations ? If it be, why increase their tendency to be-, 
come bloated, by relaxing applications, such as ointments and poultices i 
If this state be not natural to granulations (and I am convinced it is not, 
except under particular circumstances), why should we produce it by 
these remedies ? 

It is well known that Hippocrates, Galen, and Paulus Egynita, repro- 
bated the use of unctuous applications to ulcers. In a matter of this 
nature, which is simply a subject of observation, the authority of either 
of these writers is at least equal to that of the first British surgeons of 
the present day, whose practice is very generally followed in this coun- 
try. There is authority enough in favour of a different practice : reason 
and experience have united to restrict the use of unctuous applications, 
in the hands of the French and some other continental surgeons, to very 
narrow limits, and great success attends the employment of stimulating 
applications in a liquid form. 

I am unwilling to detract from the merit of our countryman Mr. Bayn- 
ton, but I cannot forbear asking, if much of the success which follows 
the application of the adhesive straps, may not arise from this circum 
stance, that, during their use, unctuous applications are necessarily sus- 
pended ? 
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I cannot give a better exposition of the futility of the practice of the 
French surgeons, in wounds and diseases of arteries, than by offering the. 
following extracts from Mr. Jones's valuable work on Hemorrhage. 

' An impetuous flow of blood, a sudden and forcible retraction of the 
srrtery within its sheath, and a slight contraction of its extremity, are the 

• Prix del' Acad, Royale de Chivtjrg, torn iv. p 
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immediate and almost simultaneous effects of its division. Ti 

impulse, however, with which the blood is driven on, in some measure 
counteracts the retraction, and resists the contract ion of the artery. I he 
blood is effused into the cellular substance between the artery and its 
heath, and passing through that canal of the sheath which had been 
formed by the retraction of the artery, flows freely external!)', or is ex- 
travasated into the surrounding' cellular membrane, in proportion to tli< 
open or confined state of the external wound. The retracting- artery 
leaves the internal surface of the sheath uneven, by lacerating or stretch 
ing the cellular fibres that connected them. These fibres entangle 
blood as it flows, and thus the foundation is laid for the formation of ;• 
coagulant! at the mouth of the artery, and which appears to be completed 
by the blood, as it passes through this canal of the sheath, gradually 
adhering and coagulating around its internal surface, till it completely 
fills it up from the circumference to the centre. 

'A certain degree of obstruction to the hemorrhage, which results from 
the effusion of blood into the surrounding cellular membrane, and be 
tween the artery and its sheath, but particularly the diminished force 
and velocity of the circulation, occasioned by the hemorrhage, and the 
speedy coagulation of the blood, which is a well known consequence of 
such diminished action of the vascular system, most essentially contri 
bute to the accomplishment of this important and desirable effect. 

c A coagulum, then, formed at the mouth of the artery, and within its' 
sheath, and which I have distinguished in the experiments by the name 
of the external coagulum, presents the first complete barrier to the effu-, 
sion of blood. This coagulum, viewed externally, appears like a conti 
nuation of the artery; but, on cutting open the artery, its termination 
can be distinctly seen, with the coagulum completely shutting up it? 
mouth, and enclosed in its sheath. 

■ The mouth of the artery being no longer pervious, nor a collateral 
branch very near it, the blood just within it is at rest, coagulates, and 
forms, in general, a slender conical coagulum, which neither fills up the 
canal of the artery, nor adheres to its sides, except by a small portion of 
the circumference of its base, which lies near the extremity of the vessel. 
This coagulum is distinct from the former, and I have called it the inter 
nal coagulum. 

• In the meantime the cut extremity of the artery inflames, and thevasa 
vasorum pour out lymph, which is prevented from escaping by the exter- 
nal coagulum. This lymph fills up the extremity of the artery, is situ- 
ated between the internal and external coagula of blood, is somewhat in 
termingled with them, or adheres to them, and is firmly united all round 
to the internal coat of the artery. 

' The permanent suppression of the hemorrhage chiefly depends or< 
this coagulum of lymph ; but, while it is forming within, the extremity 
of the artery is farther secured by a gradual contraction which it under- 
goes, and by an effusion of lymph between its tunics, and into the cellu- 
lar membrane surrounding it; in consecpaence of which these parts be- 
come thickened, and so completely incorporated with each other, that it 
is impossible to distinguish one from the other. Thus, not only is the 
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canal of the artery obliterated, but its extremity also is completely ef- 
faced, and blended with the surrounding parts. 

* When the wound in the integuments is not healed by the first inten- 
tion, coagulating lymph, which is soon effused, not only attaches the 
artery firmly to the subjacent and lateral parts, but also gives it a new 
covering, and completely excludes it from the external wound, which 
then goes on to fill up and heal in the usual manner. 

' The circumstances now described are observed also in the inferior 
portion of the artery, or that which is supplied with blood by anastomo- 
sis ; with this difference only, that its orifice is generally more con- 
tracted, and the external cougulum is much smaller than the one which 
adheres to the mouth of the superior portion of the artery, or that from 
which the blood flows in its direct course from the heart. 

* From this view of the subject we can no longer consider the suppres- 
sion of hemorrhage as a simple or mere mechanical effect, but as a pro- 
cess performed by the concurrent and successive operations of many 
causes : these may briefly be stated to consist in the retraction and con- 
traction of the artery; the formation of a coagulum at its mouth; the 
inflammation and consolidation of its extremity by an effusion of coagu- 
lating lymph within its canal, between its tunics and in the cellular sub* 
atance surrounding it. 

' And we may conclude that, except in some rare instances, in which 
the strong retraction and contraction of a divided or lacerated artery 
prevent hemorrhage altogether, a languid state of the circulation is ne- 
cessary for the accomplishment of the natural means by which the he- 
morrhage is stopped. These means may be divided into the temporally 
and permanent ■ under the former head we may include the three first of 
the above-mentioned causes, whilst the effusion of lymph constitutes the 
permanent ; yet even these can be distinctly traced only for a certain 
time, in consequence of other changes which the artery gradually under- 
goes. Its ebliterated extremity no longer allowing the blood to circulate 
through it, the portion which lies between it and the first lateral branch 
is no more distended and excited to action as formerly, but gradually 
contracts, till at length its cavity is completely obliterated, and its con- 
densed tunics assume a ligamentous appearance. At the same time, the 
remarkable appearances at the extremity of the artery are undergoing a 
considerable change ; the external coagulum of blood, which, in the first 
instance, had stopped the hemorrhage, is absorbed in the course of a few 
days, and the coagulating lymph, which had been effused around it, and 
had produced a thickened and almost cartilaginous appearance in the 
parts, is gradually removed, and they again appear more or less com- 
pletely restored to their cellular texture. 

' Nor are these all the changes which the artery undergoes ; for, if 
examined at a still later period, the ligamentous portion is found to be 
reduced to a filamentous state, distinguishable from the surrounding 
cellular membrane only by being somewhat coarser; and thus the ob- 
struction which commenced at the extremity of the canal, terminates in 
the complete annihilation of the artery to the first lateral branch, 
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• But, long before tins final change is accomplished, many of the lateral 
branches of the superior and inferior portions of the artery have become: 
very much enlarged, and have established, by frequent anastomoses, a 
free and ready communication between these disunited parts of the 
trunk. The small branches, by whose immediate inosculation these anas- 
tomoses are formed, appear to have undergone the principal changes ; 
they are not only proportionably more enlarged than the large branches 
of the limb to which they belong, and very considerably larger than the 
corresponding branches of the other limb, but have also become longer, 
and, being confined within their former space, assume a beautifully to:- 
tuous and serpentine course, in order to accommodate themselves to it. 

' The circulation appears to be carried on as perfectly and vigorously 
by these anastomosing branches in the limb, the main artery of which 
has been divided, as in that in which the artery is entire ; the inferior 
part of the divided artery, and all its branches, being found fully equal 
in size to the corresponding part of the trunk and branches of the artery 
of the opposite limb which has not been divided: and hence we may 
conclude, with the celebrated Mr. Hunter, that " vessels have a power 
of increase within themselves, both in diameter and in length, which is 
according to the necessity, whether natural or diseased." 

' I shall now make some further observations relative to the external 
and internal coagula of blood, and the intermediate one of lymph, which, 
if introduced before, would have too much interrupted the detail of the 
process. And first of the external coagulum — 

' Its particular figure and extent vary according to the manner in 
which the wound has been inflicted. If the artery, its sheath, the vein, 
and nerve accompany iog it, have all been completely divided, the figure 
and extent of the coagulum will depend on the relative retraction of the 
artery to that of the sheath, which varies in different animals, and ac- 
cording as the artery has been more or less detached from the surround- 
ing cellular substance. 

' If the artery alone be divided, the anterior part of its sheath having 
been opened longitudinally, the coagulum which then forms at the mouth 
of the artery, varies from a quarter to near half an inch in length, and 
differs from the form of the artery only in being sometimes slightly co- 
nical at its extremity ; which, when the integuments have been sewed up 
previous to the division of the vessel, is turned forward, and is continu- 
ous with a large globular portion of coagulum, which being confined by 
the integuments alone, lies over it and the extremity of the artery. This 
appearance of the external coagulum may readily be accounted for, from 
the circumstance of the sheath not having been divided so as to admit 
of its retraction ; whereas the complete division of the artery allows it 
to retract even within the part to which the wound of the sheath has ex- 
tended ; and, accordingly, that portion of the coagulum which lies with- 
in the entire part of the sheath, assumes the form of the artery; while 
the portion of sheath which has been opened, being deprived of the sup- 
port of the artery, and of its tension, is more or less disposed to col- 
lapse, and will necessarily give a conical appearance to the portion of 
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.<»a«ulum formed within it; and thus it is that the lower extremity of 
the external coagulum is sometimes conical: but when the integuments 
have been sewed up previous to the division of the artery, in conse- 
quence of the impediment which that circumstance affords to the exit of 
the blood, even this flaccid portion of the sheath becomes fully distended 
with blood, and, of course, the conical form of the external coagulum is 
prevented. — I have been thus particular in explaining these circum- 
stances, because I wish it to be clearly understood, how a slight differ- 
ence in the manner of performing the experiments may occasion a varia- 
tion in the appearance of the parts when examined; and if, in repeating 
experiments on this subject, any deviation from the account here given 
should be observed, I am convinced it will be satisfactorily accounted 
by attending to the manner in which the experiment is performed in 
both instances. 

' The extent, and indeed even the formation of the internal coagulum 
of blood, depend very much on the distance from a lateral branch, at 
which the division of the artery has taken place. Thus, if it is divided 
about a quarter of an inch beyond a branch, there will scarcely be formed 
any coagulum of this description ; for the effusion of lymph at the cut 
extremity of the artery, is in general sufficient to form a coagulum which 
extends a little way within the artery, and then the space between the 
extremity of the coagulum of lymph and the lateral branch is so short, 
that no internal coagulum of blood can be formed, at least none worth 
mentioning'. In some instances I have found a small lamina of coagulated 
blood, not thicker than a six-pence, lying on the coagulum 01 lymph ; the 
extremity of which, in these cases, generally projects a little beyond the 
extremity of the artery, and extends further within its canal than merely 
the surface by which it adheres ; which circumstance seems to depend 
on a larger quantity of lymph being effused than is necessary to fill up 
the canal of the artery as far as the inflammation extends on its internal 
surface, and the superfluous quantity not coming in contact with an in- 
flamed surface, aT'd the blood being constantly driven between it and tlie 
-^ides of the artery, it forms no adhesion, but projects a little within the 
canal. It is probable that the compression which the lymph undcrgoey? 
from the gradual contraction of the extremity of the artery, may also 
contribute to this effect. 

' But when the division of an artery has taken place at some distance 
from a lateral branch, a long conical internal coagulum is then formed, 
whose base b situated towards the extremity of the artery, and, in general, 
it adheres partially, at the circumference of its base, to the internal sur- 
face of the artery, close to the coagulum of the lymph. 

' The internal coagulum of blood, however, does not fill up the cavity 
>f the artery throughout the whole of its extent ; and though conical, it 
has often the appearance of not having been formed at once, but by the 
successive coagulation of small quantities of blood. It is very readily 
distinguished from the coagulum formed by the effusion of lymph from 
die inflamed extremity of the artery, which is rather brown than white at 
first, probably in consequence of some admixture of red particles, and 
irhkm is prmdpcJlfl characterized tip adkt ^t its whole 
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extent, to the internal surface of the artery ; whereas the former, *" e. 
the internal coagulum of blood, although much longer than this of 
lymph, forms no adhesion whatever, except a slight one at its base, and 
which seems to be produced by the coagulum of blood being formed 
while the lymph is sufficiently recent to allow it to stick to it. Although 
the internal coagulum of blood, when first formed, by no means, fills up 
the canal of the artery, except at its base, yet, in consequence of the 
contraction which the portion of artery containing it gradually under- 
goes, after a short time it embraces the coagulum so closely, that they 
appear to cohere to each other ; so that although the greater part of the 
coagulum, preserving its natural form, may very easily be separated from 
the artery, yet its internal surface is left of a black colour, as if an ex- 
ternal lamina of the coagulum still remained on it. It is also highly- 
worthy of notice, that on examining, at a distant period after these expe- 
riments, arteries which (from similar experiments on the corresponding 
arteries of other animals more speedily examined) we know must have 
had considerable coagula of blood in them, no coagula should be found 
in them ; but their internal surface is very black, and their external ap- 
pearance, previous to being cut open, remarkably dark. 

* From what has been said, it appears that, when an artery has beem 
divided at some distance from a lateral branch, three coagula are formed 5 
One of blood, externally, which shuts up its mouth ; one of lymph, just 
within the extremity of its canal ; and one of blood, within its cavity, 
and contiguous to that of lymph. 

* I have called that of lymph a coagulum, because, when the divided 
artery has been left entirely to itself, there is such a quantity of lymph 
effused, that, although it is firmly united to the internal surface of the 
artery, it may be considered as a distinct substance ; but, if the cut 
edges of the extremity of the artery had been kept in contact with each 
other by pressure, they would have cicatrized, and no coagulum would 
have been formed ; i. e. coagulating lymph would not have been effused 
in such a quantity as to form a mass of a determinate figure. 

' I have already remarked, that when the division of an artery has beea 
made very near to a lateral branch, no internal coagulum of blood is 
formed : hence we see that the number of coagula varies according to 
circumstances. But the external coagulum is always formed, and is sub- 
ject to no other variations than those already described. 

4 The internal coagulum of blood contributes nothing to the suppres- 
sion of hemorrhage in ordinary accidents, because its formation is uncer- 
tain ; or, when formed, it rarely fills the canal of the artery ; or, if it fills 
the canal, does not adhere to the internal coat of the artery. Hitherto, 
therefore, I have contented myself with noticing its existence, or point- 
ing out the circumstance which prevents its formation, without ranking 
it amongst the means which nature employs for the suppression of he- 
morrhage. But if an artery be lacerated, its internal coat will be torn in 
many places, in proportion to the degree of violence with which the in- 
jury has been inflicted. Under this particular accident the internal coa- 
gulum of blood may extend beyond many collateral branches, will fill the 
c.n.nal of the artery, and will adhere to its internal siirface whurever it is 
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lacerated, in consequence of lymph being effused from these several 
wounds of the internal coat. The internal coagulum may, in this case, 
avail against a return of hemorrhage. 

' Longitudinal, oblique, and even transverse wounds of small dimen- 
sions, are filled up with coagulating- lymph effused from the inflamed 
edges of the wound in the artery. This lymph appears to be poured out 
very freely, not only from the artery, but also from the surrounding 
parts ; and hence we find it accumulated around the artery, and parti- 
cularly over the wound, at which part it forms a more distinct tumour. 

' But, at the same time, the surrounding parts which have been ex- 
posed become infiafned, and pour out lymph, so that the whole surface 
of the wound is covered by a layer of coagulated lymph, which com- 
pletely excludes the artery from the external wound. This lymph granu- 
lates, and the wound is filled up and healed in the usual manner. 

' The first effects of the ligature upon an artery are, a complete divi- 
sion of its internal and middle coats, an apposition of its wounded sur- 
faces, and an obstruction to the circulation of the blood through its 
canal. The artery does not become unusually distended in consequence 
of this obstruction, principally because the collateral branches afford * 
passage to the blood, and partly in consequence of the effect which the 
obstruction to the arterial canal, and the pressure made by the ligature, 
have in depriving that portion of the artery of the property of accommo- 
dating itself to the quantity of blood determined to it — a property which, 
it has frequently been observed, arteries are endued with, to a certum 
extent, when entire and free from pressure, and which is beautifully 
illustrated by the almost immediate enlargement which the collateral 
branches have been observed to undergo, when a trunk has been tied. 
From these circumstances it appears, that the enlargement of the portion 
of the artery, between the first collateral branch and its extremity, is 
prevented ; but it is obvious that there must be a small quantity of blood 
just within the extremity of the artery, and which is more or less com- 
pletely at rest > it therefore coagulates, but does not appear, in every in 
stance, to form at once a coagulum capable of filling up the canal of tho 
artery ; for, as may be observed in many of the experiments, several 
hours after the artery had been tied, there was only a slender coagulum 
formed in its extremity. I am therefore disposed to think, that although 
the artery cannot accommodate itself to the blood determined to it, yet 
it undergoes such a degree of contraction, as occasions too much motion 
in the blood which it contains, to admit at once of its complete coagula- 
tion. It is a fact, that, in most cases, only a slender coagulum is formed 
at first, which gradually becomes larger by successive coagulations of 
the blood; and for the same reason it is that the coagulum is always at 
first of a tapering form, with its base at the extremity of the artery. But 
the formation of this coagulum is of little consequence; for, soon after 
the application of the ligature, the extremity of the artery begins to in- 
flame; and the wounded internal surface- of its canal, being kept in dote 
contact by the ligature, adheres, and converts this portion of >hc 
into an impervious, and, at first, slightly conical sac. Tt seems to be en- 
tirely owing ya the effusion of lymph, bv which this adkc?iwi ; 



S98 Hoyer's Surgery. 

that the coagulum of blootl, formed within the artery, is sometimes 
found adhering, by a small part of its base, to the extremity of the artery 
But whilst the adhesion of the internal parietes of the artery is accom 
plished, a considerable quantity of lymph is effused between its coats 
and among the parts surrounding its extremity ; so that, in a very sbor 
time, the extremity of the artery is enveloped in lymph, and covered 
with a layer of it, just as we have seen the punctured artery to be. After 
a short time, the ligature occasions ulceration of the part around which 
it is immediately applied; and, acting as a tent, a small aperture is 
formed in the layer of lymph effused over the artery; through this aper- 
ture a small quantity of pus is discharged as long as the ligature re 
mains ; and, finally, the ligature itself also escapes, and the little cavity 
Which it has occasioned, granulates, and fills up ; and the external wound 
heals in the usual manner, leaving a considerable thickening and indura- 
tion of the cellular membrane, extending a little beyond the extremity ot 
the artery. 

f But since a certain degree of ulceration and formation of pus appear 
to be the necessary effect of the ligature, and this ulceration takes place 
as near as possible to a newly cicatrized part ; and as it is a well known 
fact that such parts very readily ulcerate, it is obvious, that every pos- 
sible means should be employed to prevent the extension of this ulcera- 
tive process. Hence we should guard against the accumulation of pus 
about the extremity of the artery, by such pressure as the parts may con 
veniently bear, by placing the limb in such a position as will allow a 
ready exit to the pus, and, in some instances, by the application of 
sponge. 

4 It is certainly desirable that the ligature should come away as soon 
as possible, yet I am convinced that great care is necessary in endeavour- 
ing to expedite this event. We should always remember, that so long 
as the attachment of the ligature appears to have any degree of firmness, 
any force exerted on it (as, for instance, by pulling it rather strongly) 
must act more or less on the recently cicatrized extremity of the artery, 
which is not only contiguous to it, but is still in union with that portion 
of the artery which detains the ligature ; for it is the external coat of thr 
artery which hinders the separation of the ligature, partly, in conse- 
quence of its undergoing ulceration slowly, and partly, because the ul- 
ceration, which takes place in the first portion of the artery, by rendering 
the ligature loose, diminishes very much its power of promoting ulcera- 
tion through the rest of the artery. But so long as any portion of this 
external coat remains entire, it is continuous with the external coat of 
the newly cicatrized portion of the artery, and therefore, any force ex- 
erted on the former, may be extended to the latter. Hence it appears 
most prudent, that so long as our attempts to draw away the ligature 
meet with much resistance, they should only be exerted in such a gentle 
and gradual manner, as may promote ulceration of the part by which the 
ligature is confined, without endangering laceration of the recently united 
parts. 

* The permanent changes which take place in an artery, and in the 
circulation through a limb, in consequence of the application of the ligu- 
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vure, are precisely the same as those which happen from the division of 
an artery. The portion of the arterial trunk which has been tied, under- 
goes a gradual contraction and obliteration to the iirst collateral branches, 
and finally dwindles to a mere fibre. 

■ The collateral branches are usually distended, and excited to stronger 
action, from the moment that a complete obstruction is formed in the. 
trunk, and consequently the commencement of their enlargement may b^ 
referred to that period. Their increase of size seems to be proportioned 
to the exigences of the particular case : thus, if the limb has been am- 
putated, it does not appear to be finally very considerable; but if the 
limb remain entire, and only the natural course of the circulation be ob- 
structed through the main arterial trunk, their enlargement is much 
more conspicuous, and is particularly observable in the small inosculat- 
ing ramifications of the collateral branches, by which the circulation ap- 
pears to be carried on, after a certain time, as vigorously in the limb, the 
principal artery of which has been obstructed, as in that which has pre- 
served its natural circulation. 

• The effects of tying an artery properly appear then to be the fol- 
lowing : — 

♦ 1°. To cut through the internal and middle coats of the artery, and 
to bring the wounded surfaces into perfect apposition. 

' 2°. To occasion a determination of blood on the collateral branches. 

• 3°. To allow of the formation of a coagulum of blood just within the 
artery, provided a collateral branch is not very near the ligature. 

« 4°. To excite inflammation on the internal and middle coats of the 
artery by having cut them through, and consequently to give rise to an 
effusion of lymph, by which the wounded surfaces are united, and the 
canal is rendered impervious ; to produce a simultaneous inflammation 
on the corresponding external surface of the artery, by which it becomes 
very much thickened with effused lymph j and, at the same time, from 
the exposure and inevitable wounding of the surrounding parts, to occa- 
sion inflammation in them, and an effusion of lymph, which covers the 
artery, and forms the surface of the wound. 

* 5°. To produce ulceration in the part of the artery around which the 
ligature is immediately applied, viz. its external coat. 

* 6°. To produce indirectly a complete obliteration, not only of the 
canal of the artery, but even of the artery itself, to the collateral branches 
jn both sides of the part which has been tied. 

* 7°. To give rise to an enlargement of the collateral branches. 

' In the account which I have now given of the effects of the ligature 
on an artery, I have had in view only those instances in which the liga- 
ture has been applied on the extremity of a divided artery, or those in 
which two ligatures have been applied on an artery, at a small distance 
from each other, and the intermediate portion divided. But, from obser- 
vation on the human subject, it appears that the effects are different, or 
at least their accomplishment is much more likely to be interrupted, 
when one or two ligatures are applied on an artery without any subse- 
quent division of it. 

< I shall now consider the manner in which the ligature, by its impro 
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per form or application, may give rise to secondary hemorrhage. It may 
with truth be asserted, that that part of surgery which relates to the 
securing of arteries, obtains a very inadequate degree of attention. Pro- 
vided that ligatures are ready, their size and form, whether completely 
flat or irregular, are, I believe, seldom attended to ; nor does it appear 
that the degree of force employed in tying the artery, is often taken into 
consideration. Some surgeons, wishing to guard against the ligature's 
slipping off, tie it with very considerable force; while others, apprehen- 
sive lest they should cut through the artery, or occasion too early a sepa- 
ration of the ligature, draw it only sufficiently tight to prevent the escape 
of any blood. Now it appears highly improbable that a broad, flat liga- 
ture should make such a wound in the internal and middle coats of an 
artery, as is most favourable to adhesion ; because it is scarcely possible 
to tie it smoothly around the artery, which is very likely to be thrown 
into folds, or to be puckered by it, and, consequently, to have an irregu- 
lar, bruised wound made in its middle and internal coats : and even if it 
should make a proper wound, yet, by covering a considerable space of 
the external surface of the artery, it may destroy the very vessels which 
pass on it in their way to the cut surfaces of the internal and middle 
«oats, and thereby render them incapable of inflaming ; nor does it ap- 
pear that anastomosing branches can supply this defect ; for, if the 
branches which immediately supply the cut surfaces, are bruised and 
compressed by the ligature, how is the blood from anastomosing branches 
to enter them ? But, admitting that such a ligature makes a proper 
wound, and that the wound unites, still it may cover that part of the 
external coat which is directly over the newly united part ; and conse- 
quently, as soon as it has occasioned ulceration through the external 
coat, it will produce the same effect on the newly united parts, and, of 
course, secondary hemorrhage. 

' If a ligature is of an irregular form, the probability is, that it will cut 
through the internal and middle coats of an artery more completely at 
some parts than at others ; but, from experiment, it appears that, to in- 
duce a sufficient degree of inflammation to occasion an effusion of lymph 
from the internal surface of an artery, it is necessary that these coats 
should be completely cut through. This fact does not rest on the autho- 
rity of one experiment alone, for, in all my experiments with the ligature, 
which were examined soon after it had been applied, although the inter- 
nal surface of the artery appeared inflamed a little way above the part at 
which it adhered, yet in no instance did it exhibit the appearance of 
lymph having been effused on it, except at the part which had been cut, 
and the point of adhesion was never more than a line's breadth ; in short, 
the artery seemed to adhere only at its cut surfaces. From these facts I 
think we may fairly conclude, that, if the ligature does not completely 
cut through the internal and middle coats all round the artery, adhesion 
cannot take place between its internal surfaces, and therefore secondary 
hemorrhage will take place as soon as the ligature has ulcerated througlt 
any part of the parietes of the artery, and that it will of course become 
more frequent and copious as the process of ulceration advances. 

' The observations which I have here made, will undoubtedly he espe- 
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vjially Verified, if such a ligature as I am alluding to, or perhaps any liga- 
ture, is applied by an operator, who is particularly careful not to tie the 
artery tight, lest he should cut through its coats, or occasion too speedy 
a separation of the ligature. 

• Another circumstance with regard to the ligature, is its being applied 
so as to form an oval instead of a circle, by embracing the artery bigliep 
up on one side than the other. This, I am aware, will be more or less 
remedied in the act of tying ; but yet, in consequence of an artery being 
drawn out unevenly with the tenaculum, or, if it be entire, of the cellular 
membrane being more detached from it on one side than the other, this 
mav sometimes happen ; and it is obvious that, in such a case, the cut 
edges can neither be so justly placed, nor so firmly kept in apposition, as 
they ought to be; they will, therefore, be more easily torn asunder, and 
the ulceration produced by the ligature will be much more likely to 
affect the recently united parts, and produce hemorrhage, if they escape 
it from other causes. I do not say that a ligature can be tied around an 
artery so as to form a complete oval, I mean to allude only to the devia- 
tion from a circle : now it appears, from what has been already said, that 
it is only the cut surfaces which unite; any deviation, therefore, from a 
eircle, must be unfavourable to the exact and steady apposition of these 
parts. I think there can be little doubt, either as to the reality of the 
ligature being sometimes applied in that way, or as to the tendency of 
such an application of it to produce secondary hemorrhage. 

• It may be expected that I should say, of what form the ligature ought 
to be made, and with what degree of force it should be tied. A\ ith re- 
gard to the former, I have little hesitation in saying, that I believe it is 
best to make it round, and very firm. As to the degree of force which 
Bhould be used in tying it, I shall only observe, that every operator should 
fce acquainted with the force necessary to cut through the internal and 
middle coats of an artery; but as this force ib very slight, and the exter- 
aal coat of an artery is strong enough to allow the ligature to be tied 
ti^ht, without its being cut through, it is better to tie the artery tighter 
than is necessary, merely to cut through its inner coats, because we shall 
thereby more certainly keep the cut surfaces in contact, expedite the 
oomin^ away of the ligature, and, of course, diminish the risk of the 
ulceration extending to the newly cicatrized part ; nor docs there appeau 
to be any reason to fear that the .external coat may ulcerate through be- 
fore the internal coats have adhered, since we see, from experiment, 
•that their union is very soon effected. Instead, therefore, of this appre- 
hension, let us rather direct our attention to keep the limb as quiet as 
possible, and to guard against every means by which the adhesion may be 
destroyed 

• There is yet another important consideration which it is necessary lo 
notice here ; I allude to the slipping off o re. It. is well known, 
that this accident has often happened; and it n tuced in confir- 
mation of the observations which I have offered on the improper and 

less application of the ligature; for, however surgeons may endea- 
vour to excuse themselves, by referring it to 
>!ood, I teliere that a candid inquirer into the raa-e «f it, m II '• -«< .-. 
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much more rational and satisfactory explanation, either from the clumsi- 
ness of the ligature, which prevented its lying compactly and securel/ 
found the artery ; or from its not having been applied tight enough, lest 
it should cut through the coats of the artery too soon ; or, finally, from 
its having that very insecure hold of the artery which the deviation from 
the circular application, above alluded to, must necessarily occasion. It 
is obvious that these causes may be variously combined in the same case, 
and if one be adequate to occasion the slipping off of the ligature, how 
much more likely is that event to happen when they are so combined ? 

' From a variety of facts, I am convinced that, if an artery is tied in 
the manner which I have suggested, there will be little reason to fear its 
being pushed off by the impulse of the blood; but if we wish for greater 
st curity tlian that mode of tying can give, we may have recourse to one 
of the modes of practice formerly recommended by Dion is. 

' The observations which I have hitherto made on secondary hemor- 
rhage, refer to the application of a ligature on the extremity of a divided 
artery, or to cases in which two ligatures have been applied on an artery, 
and the intermediate portion divided. 1 shall now consider the circum- 
stances under which it occurs from an artery that has been tied with a 
single ligature, without any subsequent division of the vessel. On this 
subject much has lately been said about the retraction of the artery, to 
which the secondary hemorrhage has been almost wholly imputed ; but, 
from what I have seen of arteries treated in this way, it appears difficult 
to conceive how retraction of the artery can have any effect in producing 
ilt, or even, how it is possible that the artery can retract, when the liga- 
ture has been applied immediately around it, without including any of 
the surrounding parts; for although the ligature produces ulceration of 
the parts with which it is in immediate contact, yet, long before this 
process commences, an effusion of lymph has taken place around the 
parts of the artery near tlve ligature, and completely confines the artery 
to, and incorporates it with, the surrounding parts. 

' I hope it will be remembered, that I am only discussing the causes of 
secondary hemorrhage from arteries treated in this way, as I by no means 
wish it to be understood that I deny the advantage of an artery being 
allowed to retract, by dividing it after a ligature has been applied on it. 
It is well known, however, that many successful operations for aneurism 
have been performed, by applying a ligature on the artery without any 
subsequent division of it ; and I think it highly probable, that if we could 
be minutely informed of the circumstances of those eases in which re- 
peated secondary hemorrhages have occurred when the operation has 
been thus performed, we should find the hemorrhages referable, either to 
a diseased state of the artery, — to the various means which have been em- 
ployed for guarding against hemorrhage, by contrivances to compress a 
large portion of the artery, or for remedying it, if it should occur, by 
having a loose ligature above that which was tied, — or, finally, to the 
fear of producing too speedy an ulceration of the artery; in consequent- . 
pf which the ligature has not been applied sufficiently tight to cu*. 
through the internal and middle coats, so as to fit them for adhesion; 
but, on the contrary, lias occasioned a gradual ulceration through the 
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coats of the artery, and, of course, produced hemorrhage, which has re* 
turned with greater violence as the ulceration advanced. To these causes 
may also be added those which have been suggested, for they will operate 
at least with equal effect on an undivided artery. 

' If these observations are well founded, they certainly have a tendency 
to show that there is not so important a difference, as far as relates to 
the production of secondary hemorrhage, between an artery's being - tied 
with a single ligature, and its being tied with two, and divided between 
them ; for the great advantage of the retraction of the divided artery 
within the cellular membrane seems to be, in a great meastire, if not 
completely compensated, in the case of the undivided artery, by the 
speedy and profuse effusion of lymph, which tAes place over and round 
the artery at the part which has been tied, and which not only secures 
the portions of artery for some distance above and below the ligatur*, 
but, at first, covers even the ligature itself, which afterwards occasions 
ulceration through this layer of lymph.' 

If any other argument were required to convince the reader how infi- 
nitely the French are behind the British and American surg-eons in the 
treatment of aneurism, I might state, what is perfectly well known, that 
the operation for aneurism, in France, is very generally fatal, while, in 
the United States and England, it has almost ceased to be regarded as a 
dangerous resouroe of art 



NOTE H, p. 148. 



The Observations of Dr. Hamilton on the Subject of Tetanus, and the 
success of his practice in several affections resembling that disease, lead 
us to believe that the costiveness which takes place in tetanus, is not 
owing to the opium which is so commonly given to relieve the spasms, 
but constitutes a part of the disease ; and that purgative medicines may 
hereafter be found to be far more powerful antispasmodics in this com- 
plaint, than any of those which are generally employed in the treatment 
of it. Their great efficacy as antispasmodics, in convulsions, chorea, 
epilepsy, hysteria, &c. experience has abundantly confirmed since the 
publication of Dr. H.'s valuable work; and it is perhaps not a little 
remarkable, that physicians have so long persisted in the employment of 
a class of equivocal remedies in tetanus, to the almost entire exclusion of 
cathartics. It certainly seems natural to suppose, with Baron Boyer, that 
the constipation which is so invariably noticed in this disease, may arise 
from spasm affecting the muscular fibres of the intestines in common 
with other parts of the muscular system ; and we find that the violence of 
the pain in the epigastrium (that most pathognomonic symptom of the 
complaint) is in proportion to the duration of the spasm. The facility of 
relieving general and violent spasmodic affections, in many instances, by 
purgative medicines alone, ought certainly to induce us to make a trial 
of them in this inveterate complaint. » 

The use of purgative medicines h also very strongly indicated in the 
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treatment of hydrophobia, since almost all authors agree, in mentiomng 
obstinate constipation of the bowels as accompanying that disease, or 
give such an account of the alvine discharges, when particularly noticed, 
as would induce us to suspect great derangement of the prima: via*. In- 
deed the efficacy of cathartics in thw disease, is already, in some mea- 
sure, established by experience. In an able and ingenious dissertation on 
this subject, by Dr. Lewis Carlisle, of the state of New-York, the influ- 
ence which derangement of the alimentary canal has on the symptoms of 
this disease, and the great utility of employing purgative medicines 
freely after blood-letting, is clearly deduced from analogy, and a variety 
of cases, that are selected to show the connexion between the remission 
of the symptoms and the occurrence of copious alvine evacuations. From 
a review of the facts he has stated, and the pathological accounts of 
writers An hydrophobia, we cannot but express our surprise that physi- 
cians should have continued to treat this disease also with a variety of 
inadequate remedies, to the almost total omission »f purgative me- 
dicines. 



NOTE I, p. 157. 



The doctrine here laid down, in regard to the re-union of divided 
nerves, is that which is generally received at the present time ; yet it 
does not seem easy to reconcile it with the fact, that a transplanted 
tooth, or other part, after having been entirely separated from the body, 
miy become the seat of pain, the celebrated Kosziusko is said to 
have suffered a division of the, sciatic nerve, in the war which preceded 
the partition of his country ; and as he is known to have recovered the 
nse of his leg, it has been asserted that this case established the fact 
that nerves re-unite after division. But there is strong reason to believe 
that Kosziusko's lameness was altogether feigned, and that the sciatic 
nerve was never divided. 



NOTE K, p. 202. 

I am indebted to Professor Mitchill for the following observations on 
the venomous snakes of this country. I hope the publication of them 
■will tend to remove some erroneous opinions prevalent on this subject. 

4 Among the popular errors concerning snakes, none have been in- 
dulged to greater extent than those which relate to their number and 
their venom. I have not been able, as yet, to ascertain more than seven- 
teen species of serpents among us ; nor are these poisonous, as is usually 
supposed. The greater part of them, it is true, have teeth ; but these 
instruments, though capable of drawing blood by penetrating the flesh, 
are not more injurious than the teeth of a mouse. They may scratch, and 
ground a little ; but I never knew any serious consequences to follow. 
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* There are, however, two species of serpents that are venomous; 
".hese are the true rattle-snake, and the bastard rattle-snake 

* 1. The true rattle-snake is already well known to naturalists, under 
the name of attains liorridtis. He has four fangs, two on each side of the 
palate, and a yellowish skin, clouded with dark. 

* There is a variety of this creature, called the black- ratlin-snake. 
He is distinguished by darker shades of colour than the preceding - , and 
has, by some, been considered as a different species. I have not hitherto 
succeeded in procuring* the vello-iV and the black rattle-snakes, so as to 
make a comparison that is satisfactory to myself. It is certain that they 
have both the same dwellings, habits, and manners, at least as far as I 
have been able to discover; they are equally venomous ; and are probably 
varieties of age, sex, or other circumstances. Time, and further obser- 
vation, must settle the rest. As it is, we know enough for all the pur- 
poses of caution. 

1 2. The bastard rattle-snake is also familiar to our farmers, and la- 
bourers on the soil ; but I question whether he is so well known to natu- 
ralists. I have, therefore, thought it proper to give him a particular 
description. 

' Bastard rattle-snake (~boa crotaloidesj, with back diversified with 
large reddish-brown spots, and sides variegated with a row of irregular 
blackish spots. 

* This serpent is likewise known by the names of chunk-head, copper- 
head, pilot-snake, and red-adder ,- has two poisonous fangs, one on each 
side of the palate, in the upper jaw ; the length is from two to three 
feet, and upwards ; the lines very much resemble those of the yellow 
rattle-snake ; the scuta on the belly are one hundred and fifty-five, and 
those on the tail fifty-two ; the back is composed of chocolate-coloured 
mottles, overspreading a chesnut-coloured skin ; there is a row of blots, 
irregularly angular, along the sides ; the belly is of a dirty yellow ; the 
head is scaly. 

* The red-adder loves grassy situations, and meadows ; and it thence 
happens, that they who mow the grass, and tend it during its conversion 
into hay, are poisoned by him more frequently than other persons. 

* New-York produces no other poisonous serpents. 

' For the purpose of overcoming a prejudice relative to the serpent 
called, among our people, the ^field-adder (a species of coluber), I took 
a living one into my hand, and suffered him to bite me. He writhed his 
body around my arm and fingers, and fastened bis mouth, with all his 
strength and fury, near the first joint of my thumb. He continued to 
bite, until I choaked him off, and threw him away. Several of the wounds 
inflicted by his teeth bled freely. They healed as so many injuries from 
vegetable prickles or briars.' 
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NO^ E L, p. 247. 

Professor Richerand considers malignant pustule as not always a con'- 
tagious disease ; and M. Bayle, in an Inaugural Dissertation, published 
at Paris in t!ie year 180 », slates, th.it it prevailed epidemically in several 
villages in the department of the Lower Alps, without any co-existing 
epizootic malady, and without any animals having died of carbuncle- 



NOTE M, p. 272. 



Two cases of aneurism cured by the application of ice, are related in 
the Medical Repository. See vol. xvii. p. 199, and vol. iii. neto series, 
p. 91. 



NOTE N, p. 280 

This is an incorrect observation ; and though perhaps it is not impro- 
liable that surgeons will hereafter prefer compressing the artery after the 
method of Mr. Cramp ton, yet the danger of cutting through the artery 
is altogether imaginary. 



NO TE O, p. 289. 



The importance of keeping the limb warm, after an operation for aneu- 
rism, has not been duly appreciated by many surgeons of high standing. 
It is stated by Mr. Asley Cooper, in his Lectures on Surgery, that he has 
seen several cases, in which lim >s have mortified from want of attention 
to the practice here recommended by Baron Buyer. 



NOTE P, p. 308. 



We cannot but lament that Trench surgeons have not improved their 
treatment of aneurism, in consequence of the brilliant and successful 
operations for aneurism that have been performed, of late years, in Great- 
Britain and the United States. We take pleasure in stating, that Dr. 
Past, of the city of Njw-York, has operated successfully for aneurism of 
the carotid artery, and for aneurism of the femoral artery, very high up. 
The last case is here inserted, as well to do justice to the merits of that- 
distinguished surgeon, as to oft«r an example of what we consider the- 
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best treatment of aneurism, viz. by tying the artery with a single liga- 
ture. 

* On Tuesday, the 4th of January, 1814, the operation of femoral aneu- 
rism was performed in the theatre of the Xtu-Yoik Hospital, b\ \> right 
Post, Esq. one of the surgeons of that institution, in the presence of a 
numerous attendance of practitioners and pupils. 

1 There were several circumstances in this case which rendered it more 
than usually interesting. The patient, who called himself Allen, was a 
vigorous man of colour, in the forty-first year of his age. The disorder 
•f the artery was spontaneous, and could not be referred to any external 
injury or ostensible cause : its seat was in the upper part of the left 
thigh. The tumour was of considerable size. The pulsation was very 
evident : a peculiar whizzing, or thrilling motion, was perceived at each 
stroke, by the fingers. The swelling had been observed by him about 
two months before admission; it had gradually and regularly increased. 
In other respects, he enjoyed a good share of health. 

' After his first reception into the hospital, on the 13th of October, 
1813, he had been ordered to try the recumbent posture, with rest, and 
compression to the tumour. This course had not been productive of any 
substantial benefit: the disease advanced in all directions, becoming 
prominent, and diffusing itself further around ; the artery also was sen- 
sibly enlarged, or thickened, for a more considerable distance above the 
tumour than could he distinctly traced. A consultation was called, and, 
«n examination, no probability of relief appeared, excepting by an ope- 
ration. 

' It was apprehendtd that this morbid condition of the artery might 
extend to the iliac bifurcation. It was foreseen that there might be a 
necessity of dividing the membrane investing the abdominal viscera, of 
exposing the intestines and omentum, and of inducing infkmmation of 
the peritoneum. Other difficulties were considered, and the attending 
surgeon determined to encounter them all by attempting the operation. 

1 Almost a month was lost after the measure had been recommended, 
before the patient would give hi.s consent. All this time the disease hud 
made its ordinary progress, and rendered the eventual success still more 
uncertain. 

• Dr. Post proceeded to trace the artery with the knife, cautiously from 
the sac upwards. In this he was restricted by the tension given involun- 
tarily to the muscles of the thigh, in consequence of the pain and irrita- 
tion ; he was also circumscribed by the limits of the aneurismal tun. our 
itself pushing towards the pelvis ; it became necessary likewise to coun- 
teract the impression made upon the viscera of the belly pressing down- 
wards by the patient's straining, and forcing themselves ipon the opera- 
tor after the peritoneum was opened. Hut another difficulty occurred, 
of peculiar moment: there was a thickening of the sheath which bind:? 
down the blood vessel to its place. On tracing the external iliac artery 
towards the point of union with the internal, the disease seemed to ( 
a little more than an inch below that spot. Here the operator prepared 
to apply the ligature ; but the cellular membranous substance investing 
the artery had so far partaken 9.f th.q disewv »s to icwist t?:c P^on frt' 



408 Bayer's Surgery. 

Ilie finger-nail when employed in its separation. In this state of thingb 
the thickened envelope was cautiously divided by the scalpel, and the 
blood-vessel afterwards loosened by the finger. The ligature wus then 
applied by means of the blunt needle and crooked forceps. The artery 
was so deeply situated, the space between the diseased portion and the 
fork was so short, and the impediments to a double tying so consider- 
able, that it was considered sufficient to pass the thread around but 
once. Accordingly, after the knots had been well secured, the event of 
the operation was permitted to rest upon a single ligature, and upon an 
artery not divided by the knife. The patient bore it with remarkable 
firmness. Very little blood was lost. The wound was dressed with 
strips of sticking plaster and lint. After the administration of a com- 
posing draught, and an attempt to procure rest, the condition of the 
limb was examined. 

♦ It was observed, that, instantly on applying the ligature, the pulsa- 
tion in the tumour had ceased. On the succeeding day, with the stillness 
ov' the swelling, there was observed to be a very perceptible diminution 
of it. The thigh, leg, and foot had been nicely covered with flocks of 
cotton, but they had never grown cold ; circulation seemed to be carried 
on to the extent required to keep them sufficiently warm. This indeed 
was so remarkable, one might be led to conjecture that the blood/ob- 
structed in its direct passage by the tumour, had forced its way through 
the internal ilisc and the lateral vessels, long before the operation. There 
seenud to be, from the beginning, a sufficient distribution of blood through 
the limb for all the purposes of warmth, nourishment, voluntary motion, 
and a good degree of sensation. 

• The intestines readily yielded to the operation of cathartics and in- 
jections. There were no symptoms of peritoneal inflammation ; but, for 
about ten days, a most convulsive and distressing hiccough, with occa- 
sional vomiting, harassed the man. The febrile symptoms, at the samf. 
time, were very moderate. The pulse was rather small and low. During 
that time his situation was doubtful ; and, in respect to hiccough, wake- 
fulness, anxiety, and exhaustion, very alarming. The nervous system 
was much more sensibly affected than the vascular. 

' Hut, in the mean time, the healing of the wound proceeded regularly 
On the thirteenth day the ligature came away ; the hicco :gh, vomiting, 
and more alarming symptoms, subsided; and the greatest distress of 
which he complained, was a pain in the lower part of the limb, particu 
larly about the foot and toes. Occasionally a numbness, alternating with 
pain, was felt near the groin. 

'These symptoms, however, gradually abated. The cicatrization of the 
wound was the completion of chirurgical art. The circulation through 
the aneurism was stopped, and the lateral vessels carried a sufficient 
quantity of blood to warm and nourish the limb. By degrees, the power 
to employ it for the purposes of volunturity and locomotion were return- 
ing, when the man was found to be infected With syphilis of longer stand- 
ing than the aneurism. For this he was salivated by quicksilver, and 
put upon a proper curative course. 

« I examined this man on the 24th of March, 1814, while he was under 
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*he salivation, and felt the pulsations of the artery on the upper side of 
the foot ; but there was then no motion in the aneurismal tumour Yet, 
within forty-eight hours from that time, a beating- became perceptible; 
and, on the 30th, by pressing the fingers gently upon the swelling, I was 
satisfied of its reality. He, nevertheless, made no complaint of pain or 
uneasiness ; and, on being requested to walk, performed that exercise 
with more readiness than he had been able to do since the operation '• 

The operation of the external aneurism has also been performed, with 
success, by Dr. Dorsey, of Philadelphia. 

Mr. Stevens, of Santa Cruz, has tied, with success, the internal iliaf> 
artery.-j- 

Sir G. Blane relates a case, in which even the aorta was obstructed by 
disease during the patient's lifetime.* 

Improvements in the treatment of aneurism are succeeding each othes 
in rapid succession. An account of a new mode of operating will be 
found in the Appendix to this volume. I am informed it has been suc- 
cessfully repeated by Mr. Astley Cooper. 



NOTE Q, p. 311. 



We trust the cases related in the preceding note will fully show ho\v 
inapplicable these remarks are to operation on the external iliac artery. 
Dr. Post operated, with success, in a case where compression could not 
be made above the tumour, so as to suspend the course of the blood. 



NOTE R, p. 338. 



We imagine our author refers to the disease usually known by tire, 
same of noli me tcmgere. The translation is literal. 



NOTE S, p. 360. 



Compression is not only useful in preventing a return of callous ulcers, 
but is also an excellent means of cure. We beg leave to rtfer tke r<s*<ile> 
to Mr. Baynton's observations on this subject, in note O, 

* M"d. Repos. vol ii. uew series, p. 196. 
•j- Medico Ciiirurg. Trans, vol. v 
t Ibid. 
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APPENDIX 



THE following' case of an extraordinary tumour, the most extraordi- 
nary, we believe, on record, will no doubt be read with interest. It 
was communicated by my friend Dr Thomas Roper, of Charleston, South- 
Carolina, to Dr. Mitchill, of this city, and is published in the Medical 
Repository, vol. iii. new series, p. 72, with a plate. 

' The unfortunate individual is a woman of colour, who was born of 
healthy parents, in Newbury district, in this state. She is of robust 
form, apparently enjoys good health, and does not exceed thirty-five or 
thirty-six years of age. When 9he was two years old, a smooth fleshy 
excrescence made its appearance over, though unattached to, the left 
parietal bone, not very remote from its anterior inferior angle. Its in- 
crease, though at first slow, has been uniformly progressive. About her 
tenth year, it is described as having filled up and descended along the 
temporal fossa. Having become pendulous, its rapid increase and elon- 
gation were truly surprising. The eye of this side, with all its append- 
ages and integuments, with great agony to the patient, was drawn from 
the socket mechanically by its weight ; and in the same manner did the 
ear descend, the integuments of the whole left side of the head and face 
having relaxed and admitted of their descent. The mouth, and left 
nostril especially, became also remarkably distorted. Now the immense 
pendulous flap appears as it were suspended from the integuments of the 
frontal and parietal bones, and again to hare a second attachment from 
the chin and throat. When the woman is erect, it extends to her knees. 
I find it to measure three feet three inches from the situation where it 
originally sprang. At its lower or bulbous extremity, it is rather more 
than two feet five inches in circumference when uncompressed ; just be- 
low the chin it is about a foot less in circumference. The ear rests on 
the left mamma, having descended from its natural position about four- 
teen or fifteen inches, and it has undergone, at the same time, consider- 
able enlargement and thickening in every direction. The meatus audito- 
rius is still pervious, and a discharge, rather fetid in its nature, con- 
stantly distils from it. A probe has been introduced Into it, I am credibly 
informed, full fourteen inches ; but the auditory nerve of this ear has for 
some time lost its excitability to the impression of sounds. 

• The most remarkable peculiarity in the history of this case, I think, 
is the descent ot the eye, which has been dragged five inches from the 
s«cket. The external canthus being probably first acted upon !••■ 
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volume of the tumour, the position of the cilia:, which is naturally trans- 
verse, is now directly longitudinal: they are as large as those of a horse, 
and usually kept closed. The meibomian glands being very prone to 
inflammation from slight causes, were, at the time I saw her, affected 
with violent psorapthalmia. The eyelids have a tremulous movement, 
resembling winking, which movement is synchronous with the actual 
winking of the right eye. In separating and looking between them, the 
organization of the eye does not appear materially injured, though the 
optic nerve is so extraordinarily elongated, the poor creature can still 
discern with it day-light from darkness ; and, two years ago, the sight in 
it, she affirms, was tolerably good. Vision, in the stationary or right 
eye, is perfect. 

« The weight of this great sarcomatous growth has operated a singular 
change in the form of the inferior maxillary bone ; its left half, from the 
symphisis, being so straightened, that its figure, which, in the natural 
state, resembles the Greek v, bears, in this individual, considerable ana- 
logy to the gamma inverted, v . The transverse direction of several of 
the teeth are consequently completely transposed ; and when the finger is 
introduced into the mouth, a smooth deep pouch, at its anterior part, is 
felt, usually half filled with saliva, and which, from its extraordinary 
situation, and its depth, involuntarily called to mind the pouch which 
hangs from the bill of the pelican. 

' The tumour, when examined, feels like dough, is equable as to its 
surface, but within contains numerous irregular masses, connected seem- 
ingly together by cellular membrane ; fasciculi of varicose veins, equal 
in size to the thumb, may be plainly distinguished involved in the mass ; 
and a few superficial ones divaricate, and meander along its surface. It 
lias no tendency to inflammation or suppuration ; and though it formerly 
did, yet it does not now give her any pain ; but, as you may naturally 
conceive, is extremely inconvenient and oppressive from its great bulk, 
so that she is obliged to keep it constantly supported in a large sack. 
The integuments are loose and flaccid, and apparently sound. Though 
the distention is so considerable, I did not remark the cutaneous papillae 
had undergone any notable enlargement. Small tufts of woolly hair have 
grown from many places over the upper part of the tumour. Its tem- 
perature is the same as that of any natural part, and its sensibility very 
acute, so that she immediately discovers when flies or other insects light 
upon it. 

4 There appears to be a constitutional propensity in this woman to the 
generation of such tumours ; her body generally, but particularly the 
back of her neck, is covered with a multiplicity of them, of various 
dimensions. In the latter situation, there is one which has already at 
tained the length of several inches. 

' It is a subject of curious remark, that so great an abstraction of blood 
as this tumour continually withdraws from the general system, has pro- 
duced no bodily debility. I was anxious to learn also whether it had any 
effect on the uterine system. I was informed that the catamenia was ever 
scanty, and the woman has always lived, and declares she still feels the 
same disposition to continue., absque rnari 
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6 The annals of surgery afford but few examples of such monstrous 
productions. I at present remember but one more voluminous — that re- 
corded of Eleanor Fitzgerald. Here the tumour is described to have> 
been the effect of accident, to have sprung from the same situation, to 
have acquired such prodigious bulk that it hung- from the throat and 
breast like an immense bundle of intestines, a yard and a half in length, 
and, according to the spirited narrator, was an appearance altogether " as 
wonderful as any thing that ever happened in the human body." But 
here, though the volume of the tumour was so prodigious, it appears not 
to have altered even the lineaments of the countenance ; and, when con- 
trasted with the case I have recorded, the small degree of distortion in- 
duced is really surprising. In this, and several other points, the case 
now communicated appears to me more remarkable, nay, more " won- 
derful," than that detailed by Mr. John Bell ; it is, moreover, another 
•' eloquent example," strongly impressing that important solemn warn- 
ing upon practitioners, never to abandon growing tumours, if remedi- 
able, to the deceptive expectations of time and nature. 

* The preceding statement I had thus far drawn up, when I discovered 
that a short account of it had been published, about ten years ago, in 
the Philadelphia Medical and Physical Journal. But as this work never 
had any other than a very limited circulation, and the tumour in the in- 
terval has undergone considerable alteration, I trust this additional state- 
ment may not be deemed by you uninteresting or supererogatory. 

* Ten years ago (according to Dr. Casey) the greatest length of the 
tumour was twenty-four inclies; its fundus in circumference twenty; 
the descent of the eye, four; of the ear, nine. Should then this woman's 
life be protracted for ten additional years (of which there is no impro- 
bability whatever), and this tumour increase upon the principle, charac- 
teristic of all others, that, the greater the bulk, the greater the stimulus, 
and consequent determination of blood into it, it will unequivocally be 
the most voluminous upon record.' — See the plate. 



' A new method of operating for the cure of popliteal aneurism has been 
employed in Dublin, with the most complete success. 

" The operation was performed by Mr. Crampton, Surgeon-General at 
the King's Military Infirmary near Dublin, on the 15th of October. The 
femoral artery was laid bare at the usual place, by an incision three 
inches in length, and compressed (but not tied circularly) by a narrow 
tape, so as completely to obstruct the current of the blood, with the least 
possible disturbance to the artery, or injury to its coats. The ligature was, 
by a peculiar contrivance, applied in suoh a manner as to enable the 
operator to tighten or relax it at pleasure, without interfering with the 
wound. In two hours and a quarter the ligature wa.s gently relaxed, but 
not completely loosened : no pulsation in the ham. In twenty-four hours 
the artery was relieved from all compression ; but, as a measure of pre- 
caution, the ligature was left in the wound. In forty-eight hours the 
ligature was withdrawn, and the wound was united by adhesive plaster. 
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<; The patient was examined, on the fifth day, by several professional 
gentlemen. His health was not in the least degree deranged. The tu- 
mour, which had decreased by one half, was without pulsation, and 
nearly incompressible. The temperature of each foot was 84°. 

" On the fourteenth day the wound was nearly healed, and the man 
went about the ward on crutches. 

" On the eighteenth day the wound was healed, and the tumour, which 
could be seen only in the extended position of the limb, was incompres- 
sible, and altogether free from pain 

♦' The advantage of Mr. Crampton's operation consists in its imitating, 
in the most favourable way, the process of nature in the spontaneous cure 
of aneurism. 

" 1st. By interrupting the course of the blood through the ruptured 
artery, the fluid contents of the aneurismal sac are allowed to coagulate, 
and the circulation is thrown upon the collateral branches. 

" 2d. The subsequent obliteration of the artery is effected by a natural 
process, which protects the patient from the long train of suffering and 
of dangers necessarily attendant upon the permanent contraction of a 
great artery, and its separation from the ligature by the process of the 
sloughing, or ulceration." 

It is worthy of remark, that Mr. Larrey secured the arteries on the 
stumps of amputated limbs, with only a single knot of a ligature, even 
when they were to be transported soon after the operation. Mr. Larrey 
never witnessed secondary hemorrhage, for union of the coats of the 
artery always took place in twenty-four or thirty-six hours. His remarks 
on this subject, which will be found in the translation of his Memoirs by 
Doctor Hall, do not deserve the sneer that has been cast upon them by 
some persons in this country, who pride themselves upon their ignorance 
of French surgery. 

Mr. Larrey's views were to procure adhesion of the sides of an artery 
bv the first intention, and for this purpose he kept them in apposition for 
twenty-four or thirty-six hours. Now the case just related proves, that 
he anticipated the English surgeon in this improvement. 

Mr. Travers has written a very valuable Memoir on Hemorrhage, which 
will be found in the Transactions of the Medico-Chirurgical Society, in 
which he clearly shows that effusion does follow the application of the 
ligature to an artery in seventeen hours, though that ligature be removed 
at the end of seven hours ; and in this short space of time the cavity of 
€be artery was nearly obliterated. 
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ERRATA. 



?age 25, 

26, 1 
— 1 



29, 

32, 

35, 

41, 

53, 

59, 

62, 

81, 

100, 

128, 

176, 

220, 

352. 

•370, 



line 15, insert substance after cellular. 

ne 5 from bottom, after through insert tfte. 

ne 25, for present read presents. 

ne 26, after periods insert it. 

ne 17 from bottom, for parotic read parotid. 

ne 4 from bottom, for parties read parietes. 

ne 15, for -without intvard read -within ovtwarcb 

ne 20 from bottom, for %-Af read ftg'Af. 

ne 23, for August read September 

ne 23 from bottom, for transverse read traverse. 

ne 2, 3, for interior read exterior 

ne 26, for w£on read throughout 

ne 3, after broad, for the comnu- insert a period. 

ne 3, after cauterization insert compression. 

ne 18. for uncommon read in common. 

ne 18 from bottom, for puro-ent revd pimQ-ent. 

ne I, for CHAPTER Fill read CHAPTER VU. 
liae 1, ftr CHAPTER JJC. r«ki CMAPTJiR VUL 
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